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I N the big electric motors that power heavy industry, dis- 


tinguished performance records can be traced to im- 
provements in the physical and electrical properties of 
electrical steel sheets. 

Many of these improvements—which also have brought 
new efhciency to the transformers that deliver, and the 
generators that provide, the electric current—have been 
contributed by the technicians and metallurgists of United 
States Steel 

Forty-five years of constant research and experiment 
have madé U-S-S Electrical Steel Sheets among the finest 
produced today. And similar efforts will continue to provide 
electrical sheets that insure top efficiency and dependable 
operation for electric motors, transformers and generators 
of all types and sizes. 

Whenever you are considering electrical steels for equip- 
ment that produces, distributes or uses electrical power, our 
specialists will be glad to help you select the proper grade 
of electrical sheet for each special use. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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ONE place to initiate lower manufacturing costs is in 
the machines in the production line. 


High speed work with extreme accuracy is definitely 
a function of New Departure ball bearings. 


Operating with less friction and less wear, the ball 
bearing is a “natural” for today’s exacting manufactur- 
ing requirements. 


An investment in machines of modern ball bearing 
design, is an investment in faster production — lower 
costs. 


nothing rolls like a ball 
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NEW DEPARTURE © Division of GENERAL MOTORS «+ BRISTOL, CONN. ¢ Branches in DETROIT, CHICAGO, LOS ANGELES 
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The imposing list of electrical insulation 
products which the IMC Engineer represents 
can be a valuable help to you in solving your 
electrical assembly cadidmen, Ask him to hel 
you. His knowledge and experience wit 
him to be the electrical insulation consultant 
on your staff. Because of his wide experience, he 
can help you save money. Just ask him to: 


1. Assist in selection of the best insulating ma- 
terials for the specific job. 


2. Familiarize you with the proper application 
of these materials. 


3. Suggest ways to use these materials to elimi- 
nate waste. 


4. Help you increase the production of your 
electrical products. 


TO SOLVE YOUR PROBLEM 
\ 
| 
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This “Torture Rack”. 





more Secure, more Economical 


Test samples of bolted and riveted joints 
and connections take a terrific ‘‘beating”’ 
in this specially-built fatigue testing ma- 
chine. Used for product research tests 
conducted under the direction of the 
Technical Section of the Institute, this 
machine has been used to obtain im- 
portant data on the behavior of joints 
under simulated service conditions. 


Engineers have learned to have con- 


f: _ 


fidence in the known properties of bolts, 
nuts, rivets and screws. Whether used 
for small appliances or huge structures, 
the dependability and uniformity of fas- 
teners mean economy and security in 
the finished product. Through its exten- 
sive research program, the Institute is 
constantly making available new and 
important facts about the use and appli- 
cation of these products. 
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Famous for Chemical Pur Tay 


and Controlled Grain ee 
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HEN you specify tungsten for electrical con- 


tacts, you do so because you want high 
hardness, a high melting point and resistance to 
But tungsten contacts should give 


sticking. you 


something more. They do if they're made by Mallory! 


Mallory 
chemical purity of 99.9% —an important matter 


tungsten contacts, for instance, have a 


when it comes to performance. In order to combat 


electrical erosion, the size and grain dis- 
tribution of Mallory 


controlled. 


grain 
tungsten contacts are also 
carefully This is accomplished by a 
long series of spectrographic, chemical and micro- 
tests, maintained throughout the 


scopic rigidly 


entire manufacturing process. 


wi? athena a & CO. Inc. 
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P. R. MALLORY & CO. 
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TUNGSTEN CONTACTS 





In the past twenty years, Mallory engineers have 
made thousands of tungsten contacts for aviation, 


tractor and marine installations—for standard 
automobile and truck ignitions too. They have 


experimented with hundreds of methods of pre- 
paring tungsten and of combining it in special alloys. 
No other organization has this same experience. 


If you want tungsten contacts for special applica- 
tions, Mallory know-how can serve you well. But 


we also have standard types and sizes avail- 
that 
Before 


write in for 


able—contacts may well save you time 


and money. you order any tungsten con- 


the Mallory 


of course. 


tact, Contact Catalog. 


Copies are free, 
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MORE THAN 50 GRADES OF G-E TEXTOLITE LAMINATED PLASTICS ARE AVAILABLE 


Fa Seth, fam an Tt ede Me, 208 no 


has both high electrical and high mechanical 


DE VELOP A GRAQE OF properties. This factor enables it to fill a 


number of jobs well. Grade 2008 can be 


LANINATED PLASTICS ecien Gabatant ar te hacnnaie adi bes 


relays, vibrators, switches and in applications 


VELA DMC ELECTRICAL where low dielectric losses are important. 


in dd 2th aed ~6=6 THERE ARE OTHER GRADES 
NMECAANICAL In fact there are more than fifty grades of G-E 


Textolite laminated plastics for you to select from. 

Va, ROPERTIES And like grade 2008 described above, each of 
these many grades has an individual combination 
of properties. None are exactly alike. With such a 
selection, you can be certain of getting the grade 
with the right properties for your job. 

And this wide range of grades is supplied in 
numerous forms—sheets, tubes, rods; fabricated 
parts; molded-laminated parts; low-pressure lami- 

nated parts; post-formed laminates. Investigate 
fully the many grades and forms of G-E Tex- 
tolite for “greater economy... for product 
improvement. Plastics Division, Chem- 
ical Department, General Electric 
Co., One Plastics Ave., Pitts- 
field, Mass. 
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TEXTOLITE LAMINATED IS SUPPLIED 
IN FIVE FORMS 


SHEETS, TUBES, AND RODS 
—These standard shapes 
are available in thousands 
of sizes. Up-to-date manu- 
facturing methods facilitate 
quick deliveries. 


FABRICATED PARTS—G.E. 

- has modern fabricating 
equipment to machine Tex- 
tolite laminated plastics 
parts to your own specifi- 
cations. 


MOLDED-LAMINATED 
PARTS—Textolite is custom 
molded directly to shape. 
Molded laminated products 
are among the strongest 
plastics parts produced. 


PLASTICS DIVISION (AD-10), CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
LOW-PRESSURE MOLDED ONE PLASTICS AVE., PITTSFIELD, MASS. 
PARTS — Extremely large 


and irregular Textolite Af, Please send me the new G-E Textolite laminated plastics bulletin. 
shapes are custom molded F 
by the low-pressure lami- “9 a Name....... 
nating process. 
Firm.... 


POST-FORMEDLAMINATES Address __.......... 

—Sheets of Textolite lami- 

nated plastics are custom hisadciuie Sse As 
formed into simple shapes 
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“BUILT TO YOUR 
REQUTREME NTS 





A quarter century of experience in 
the designing and manufacturing of 
Special Transformers for industry, 
electronics, research and experimental 
purposes. Dry Type, one, two or 
three phase, 25 to 400 cycles. 


Prompt quotations on special 
or standard units in single 
or quantity lots. 
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WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 
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BETTER - FASTER - CHEAPER! 





The application of improved drives to existing machines 
offers many practical possibilities for producing better, 
faster, cheaper. It involves no heavy investment in new 
machines or relocation of equipment, and no lengthy 
training of new operators. 

Modern Westinghouse drives and controls—through 
co-ordinated engineering and application—can per- 
form many timesaving, cost-cutting jobs not commonly 
credited to such equipment. 

On the next two pages you will find proved ways 
these drives are helping manufacturers cut costs, save 
time and improve products in typical plants. 


Westinghouse 
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ROTOTROL STEPS UP PRODUCTION 15-20% 

. on this variable-voltage planer by 
maintaining exceptionally close speed 
regulation on the d-c motor drive over a 
wide speed range, regardless of load. 
Rototrol is used extensively to maintain 
constant tension, increase acceleration 
rates, limit loads and provide accurate 
positioning. 


REVERSAL TIME SAVED, ROLLS 38 ADDI- 
TIONAL TONS OF STEEL PER HOUR... In- 
stallation of new exciters, Rototrols and 
control equipment on this 26-year-old 
Westinghouse 5,800-hp, d-c motor re- 
duced reversal time to 1.7 seconds. 








METHODS 


FROM PLANT MACHINERY 



































Greater precision, compactness, simplification of func- 
tions, less maintenance, higher quality of finished 
product ... these are important dividends from the 
sound application of properly-designed drives. Change- 
over jobs on present equipment may not necessarily 
7 involve completely new drives to obtain the advantages 
of better, faster, cheaper production. The examples 
shown here are typical of results achieved in scores of 
plants through alertness to new drive and control 
developments. 


MOT-O-TRO, SHOWED 
A ‘3-WAY SAVING on 
this 8tinding Opera- 
tion, Setup time Was 
Cut, chatter Marks 
were eliminated and 
the improved drive 
Method saved 35% in 
floor Space over the 
Previous cum bersome 
Overhead controls. 
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Name _ 


Address 


Speed increasers (Type SU) 
are produced in three basic 
styles comprising a total of 30 
sizes. Small units have nine 
sizes from 1.25:6.50 to 1.25:- 
12; large units have 12 sizes 
from 1.25:9 and 2.00:8 to 
1.25:12 and 2.00:12. 


Speed reducers, in single and 
double-reduction units, have 
ratios from 2.82:1 to 9.5:1 
and 11.8:1 to 70.5:1. All are 
external-geared type with 
shafts in horizontal plane. 





SK—a 
complete line of standard 
sizes, 1 to 200 hp, frames 204 
and larger, 115-230 or 550 
volts 


D-C motors—Type 


Westinghouse Electric Corporation 
P. O. Box 868 
Pittsburgh 30, Penna. 


Speed increasers 
Speed reducers 
Gearmotors 





Life-Line motors 


Gearmotors are available in 
three types—Type A, single- 
reduction with gear ratios from 
1.22 to 6.25; Type C, double- 
reduction with gear ratios 
from 7.61 to 25.7 and Type 
E, double-reduction with gear 
ratios from 31.2 to 58.3. 





Mot-O-Trol electronic drives 
provide accurate speed con- 
trol over a wide speed range 
from single or three-phase, a-c 
power. Ratings range from | 
to 10 hp. 





Adjustable-speed, a-c drives 
have hp ratings of 1 to 15, 
inclusive, for 220-440 or 550 
volts, 2 or 3-phase, 60-cycle 
operation. Speed range 10:1. 


Please send me more information on the following products: 


Mot-O-Trol 
Rototrol 


_____ Company 
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Rototrol for modern control 
systems where one or more of 
the following functions are to 
be controlled: speed, load, 
torque, acceleration or power 
factor. 





Life-Line motors—the great- 
est advance in motor design 
in 58 years—are built in 1 to 
200-hp ratings, two and three- 
phase, for voltages of 208, 
220, 440 and 550. 





Combination Linestarters, 
Class 11-206, provide com- 
plete motor and circuit pro- 
tection in one enclosure for 
motors up to 200 hp. 


D-c motors ; 
Adjustable-speed, a-c drives 
Combination Linestarters 


State ¥ 
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APPLICATION ENGINEERING 


The how-to-do-it ability of trained 
Westinghouse engineers is ready to 
help solve your plant power problems. 
Co-operative engineering service de- 
mands both an aggressive imagination 
and broad experience in applying basic 
principles of electricity and allied 
equipment. Both of these are part of 
Westinghouse Engineering Service. 


RESEARCH 


The scope of Westinghouse research 
reaches into every industry. Wherever 
power is used and distributed, this re- 
search has played an important role in 
doing jobs better, faster, cheaper. 
Westinghouse research facilities are 
available at any time to help you use the 
new production tools and apply scien- 
tific knowledge in finding practical 
solutions to production problems. 


TRAINING MATERIAL 


Westinghouse training material in- 
cludes not only instruction courses in 
such subjects as electronics and re- 
sistance welding, but everyday help in 
all phases of the operation and mainte- 
nance of modern electrical equipment. 
This help is available in the form of 
printed literature and training films. 
Ask your nearest Westinghouse office 
for further information. 


MAINTENANCE 


Westinghouse Maintenance Service, for 
field and shop repairs, includes a nation- 
wide chain of 34 Manufacturing and 
Repair Plants. A_ skilled corps of 
specialists located at your nearby 
Westinghouse office is ready to help 
you at any time. 


RENEWAL PARTS 


Parts Warehouses in 29 cities carry 
genuine Westinghouse renewal parts, 
and Westinghouse distributors—in ad- 
dition to their own stocks—can secure 
parts promptly from any warehouse. 
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Electrical Contact Material 
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Our contact material is available in bi-metallic form . . . palladium, 
platinum or silver, pure or alloyed, bonded to nickel or nickel silver . . . 
or in solid form of any precious metal or alloy. 

We are prepared to — 

supply this material for your own attaching 
attach the contact material to arms supplied 
by you 

provide complete assemblies of arms with 
contact material attached 

Our new bar contacts result in a great saving of precious metals 
with assured contact area equal to the width of the bar, with larger 
mislocation tolerances, and with marked economy in attaching. But 
whether bar or disc, these contacts are permanently welded with a weld 
strength of 25 to 35 pounds where thickness of blade permits, and they 
can be positioned within .005 on length and .010 transverse. 

The electrical conductivity and life of a welded contact greatly 
exceeds that of the mechanically applied type because it is fused. . . 
permanently bonded to the arm, not dependent upon mechanical pres- 
sure for electrical contact between arm and contact. 

One of our sales engineers will be pleased to assist you in comparing 
the costs of our materials and methods of application with conventional 


types. 





BAR CONTACT TAPE . . . under license arrangement with Western Electric Company, Inc. 


la: SOfDAGUC.. PRODUCTS 


SHEETS * WIRE * TUBING * SOLDERS * FABRICATED PARTS AND ASSEMBLIES 
OF SOLID AND LAMINATED PRECIOUS METALS 


D. E. MAKEPEACE COMPANY 
Main Office and Plant, Attleboro, Massachusetts 
NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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IRVINGTON REPRESENTATIVES 


Minneapolis, Minn .. The Heimann Co. 
New Hartford, N. . Arthur F, Schultz 

‘and Insulation Co. 
New Orleans, La. 

Lighting Fixture & Elec. Supply Co. 
aiataee, Pa Electric Insulation Co. 
Pitt Earl B. Beach Co. 
St. Lovis, Mo White Supply Co. 
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[t's the result of over 40 years of service to the 
electrical industry. Years in which Irvington 
quality was constantly improved and many new 
inswlations offered. Years during which our 
slogan “Standard of the World” became a fact. 
VARNISHED CAMBRIC and TAPE. Straight cut and 
seamless bias material with high dielectric and 
mechanical strength as well as oil, moisture, 
and corona resistance. Seamless bias has 
greater elongation for wrapping irregular sur- 
faces and corners. Thicknesses: .005” to .015”. 
VARNISHED SILK, NYLON, RAYON, CAMBRIC STYLE SIC. 
Extra thin, light weight insulations for small, 


compact equipment. Thicknesses: .002” to 
.008”. 


VARNISHED PAPER. From the thinnest of con- 


denser type papers, Irvington’s range includes 
varnished bond, kraft, red rope, and asbestos. 
Other papers may be coated on special order. 
Thinnest Irvington Varnished Paper: .00075”, 
tvi-BiIND. Yellow varnished cambric with pres- 
sure sensitive adhesive backing for easy appli- 
cation. 

VARNISHED FIBERGLAS. Meets the need for flexi- 
ble insulation with high dielectric strength and 
high heat resistance. Fiberglas has excellent 
tensile strength, moisture, and acid resistance. 
Thicknesses: .003” to .030”. 

SILICONE VARNISHED FIBERGLAS. The latest de- 
velopment in flexible insulations: Possesses 
outstanding resistance to heat and moisture. 
Can be used at operating temperatures up to 
175 deg. C. Thicknesses: .004” to .012”. 
IRV-O-SLOT INSULATION. Various types of thick- 
nesses of varnished fabrics bonded to fish and 
rag papers create a mechanically strong, easily 
formed slot insulation. Standard thicknesses: 
.005” to .020”. 

VARNISHED TUBINGS and SLEEVINGS. Cotton, rayon, 
and Fiberglas tubular braid coated with Irv- 


ington varnishes to meet the latest Varnished 
Tubing Association standards on dielectric 
strength, uniformity, heat resistance, aging, 
and flexibility. Sizes from No. 24 to 1” I.D.; 
six colors. 

HARVEL VARNISHES. Baking, air drying, inter- 
nal curing. Internal drying varnishes cure to 
an infusible, non-thermoplastic mass. They 
possess exceptional penetration, bonding 
strength, and insulating properties . . . resist 
acids, alkalies, moisture, transformer oil... 
contain no harmful solvents to attack enamel 
wire. 

IRVINGTON VARNISHES. Synthetic and oleoresir- 
ous insulating varnishes; black and clear; in- 
ternal drying, baking, and air drying types; 
finishing and sticking varnishes — a wide range 
to meet all requirements. 

HARVEL O11 STOP. For oil-tight splices, stop 
joints, pot heads and terminals. Also used as 
a filling compound for enclosed coils. 


FIBRON EXTRUDED PLASTIC TUBING. Flexible tub- 
ing possessing excellent electrical properties. 
IRV-O-LITE for general use. TRANSFLEX, 
transparent tubing, used for conduit; FIBRON 
#5373, for high temperature applications; 
HYFLEX and IVI-FLEX for low temperature 
applications; and POLYTHENE for high fre- 
quency insulation. Sizes No. 24 to 144” I.D. 
FIBRON PLASTIC TAPE. Flexible and elastic, 
Fibron tape has good dielectric and tensile 
strength, plus resistance to moisture, oils, 
grease, acids, alkalies, and corrosive fumes. 
Available in clear and black; .008”, .012” and 
.020” thicknesses. 


OTHER IRVINGTON INSULATING MATERIALS. Cable 
Cloth « Gutta Percha Backed Varnished Cam- 
bric « Oil Immersed and Low Loss Varnished 
Cambric Tape * Machinery Enamels « Var- 
nished Canvas * Varnished and Plastic Wire 
Markers * Punchings * Transformer Leads. 


For further information and samples of Irvington insulations, or coopera- 
tion on any insulating problem, communicate with your nearest listed 
Irvington representative or with Irvington Headquarters. 
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_. |. VARNISH & INSULATOR CO. ff 


_ Irvington 11, New Jersey 












THE NEW FENWAL 
| APPLIANCE THERMOSWITCH* 
CONTROL 


Safe *Accurate*Long-Lasting 
Temperature Control For All 


Types of Electrical Appliances 






The unique and rugged design of the new 
Fenwal Appliance THERMOSWITCH Control 
provides a heat control unit that will withstand 


tional hazards that lower product life... and 
influence buying attitudes. 


Note these outstanding features: 

@ Torque applied to terminal binding posts will not 
shift contact support members. 

@ Adjusting screw will not drift under normal vibra- 
tion. 

@ The mounting bracket provides for side or bottom 
mounting, or a cross-mounting bracket is available 
for special applications. 

@ One-piece, welded case and cover assures rugged, 

tamper-proof unit... stable temperature settings. 

| 








TWO DISTINCTLY DIFFERENT MODELS FOR HIGH 
AND LOW TEMPERATURE RANGES 
The Appliance THERMOSWITCH Control is available 


in models especially désigned for both high and low tein 

perature ranges. The high temperature model provides con- 

trol uver the wide range of 175°F.-600°F. The low tempera- 

i ture model provides extremely critical control for low tem- 

i perature applications throughout its range of 50°F. to 250°F. 

' Each model assures the highest degree of efficiency and 
dependability; both incorporate the outstanding Fenwal 
characteristics. 


SPECIFICATIONS 
Overall case dimension: 14” high x 54” wide 214” long. 
Maximum Load Rating: 1200 watts on 110 volt 60 cycles. 
TEMPERATURE RANGE: 

50° F. to 250° F. (Series 30003) 
50° F. to 600° F. (Series 30002) 



















*T. M. Reg. U. S. Pat. Off. 





shock, vibration, tampering and other opera-— 


FENWAL INCORPORATED | 


51 PLEASANT STREET, ASHLAND, MASSACHUSETTS 
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. Expanding stainless steel . Ceramic Insulating But- 





case. tons. 
2. Fine silver contacts. 6. Precision Ceramic Loca- 
tor. 






3. Contact Supporting Mem- 
bers. 






7. Stop Collar. 
8. Adjusting Screw. 







4. Low expansion metal 
bridge. 





9. Terminal Binding Posts. 















RUGGED @ COMPACT @ LIGHTWEIGHT 


vin blll 
FOR FOOL-PROOF PERFORMANCE 


There is a Fenwal THERMOSWITCH Control to 
meet the requirements of most temperature control 
applications. Write for complete information. 


2 a tia 
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A TRADE- MARK 
. OF QuauiTY 





... the high standafd of your name is assured 
when you build in POTTER & BRUMFIELD Components... 


Only 193,” x 236” x 1800 RPM at 0.5 oz.-in. 
1%” Torque 
Wound for Any AC No-load Speed Approxi- 
Voltage mately 3000 RPM 
Oil Retaining, Self- Constant Input, Independent 
Aligning Bearings of Load 
Die-cast or Drawn Continuous Duty—Tempera- 
Metal Case ture Rise 60°C. 
Ample Power for Special Gear Train Supplied 
Geared Mechanisms as Required 
Instantaneous ‘End-play”™ 
Clutch Available 


Potter & Brumfield standard relays will meet 
most relay requirements and specials can be 
supplied if required. Our 14 years of experi- 
ence in the manufacture of relays assures you 
that the type recommended for your job will 
give better service. 


Write NOW for your copy of our new 1947 
catalog, illustrating and describing in detail 
a complete line of standard relays. 

® YOUR LOCAL ELECTRONICS PARTS 

DISTRIBUTOR STOCKS P&B PRODUCTS 





Ss MULTIPLE LEAF 
PLATE CIRCUIT SENSITIVE 


MOTOR STARTING 





FACTORY AT PRINCETON, INDIANA 
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Yes, here at last is a line of transformers designed specifi- 
cally for machine tool use. We didn’t guess at what you 
wanted in such transformers. We asked machine-tool 
designers throughout the country. This new line of G-E 
machine tool transformers is the result. It incorporates 
every practical suggestion your profession had to offer. 


A COMPLETE RANGE OF RATINGS. Ten ratings, from .075 to 3 
kva, 60 cycles, 220/440 volts will meet most of your domes- 
tic requirements. For foreign and unusual domestic applica- 
tions, the line includes an all-purpose group of transformers 
rated 50/60 cycles, with eight primary taps from 208 to 550 
volts. Also available are 25-cycle units in four standard sizes 
from .150 to .5 kva, with primary taps for 220, 440 and 550 
volts. 

HARMONIOUS APPEARANCE. The trim good looks of these 
transformers harmonizes with other modern components to 
make neat, functional control-panel arrangements. 

VOLTAGE REGULATION. Regulation characteristics have been 
given careful attention to assure satisfactory operation of 


motor-starting relays which cause heavy momentary over- 


loads. Hence, there is no need for use of greatly oversized 
transformers to handle momentary surges. To help you 
select the right transformer, see the complete regulation data 
in our new machine tool transformer bulletin. 

OVERLOAD PROTECTION. These transformers have a built-in 
overload protector, with time-delay action, to prevent 


damage under sustained overload or accidental short circuit. 


EASY TO INSTALL. With the diagrammatic nameplate, errors in 
connection are avoided. Only a screw driver is needed to 
make solid connections on the front-mounted terminal board. 
Molded-plastic terminal barriers prevent accidental shorts. 
These new transformers save space, save installation time, 


and reduce inventories. For full information ask for Bulletin 
GEA-4887. 


GENERAL @ ELECTRIC 
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SOLENOIDS ARE BACK 


This General Electric a-c solenoid 
is not new, but it is currently being 
built in increasing quantities... 
shipments are short enough now so 
that you can safely include it in your 
new designs. The performance record 
of these units is responsible for their 
popularity among machine designers. 

Any straight-line push or pull, from 0.9 to 97 pounds, 
is easy for this industrial solenoid. It may be operated 
remotely from a push-button station, or automatically 
by limit switches, pressure switches, float switches, or 
other pilot circuit devices. Check Bulletin GEA-2080 
on coupon. 


VERSATILE HAND “‘TACH’ 


Here’s a new hand-held electric ta- 
chometer for checking performance on 
your machines. It measures rotational 
speed in three ranges from 100 to 
10,000 rpm; and linear speed in six 
ranges from 10 to 10,000 fpm. With 

accessories, you can measure speeds from 10 
to 100,000 rpm. 

Accuracy of + 1 per cent is unaffected by 
magnetic fields, machine vibration, or 
temperature. Scale is large and easy to read 
—with no crowding on any range. Speed 
ranges can be changed while spindle is 
rotating—and instrument can not be dam- 
aged by overspeeding. Requires only 4 
ounce-inch driving torque. Measures both 
clockwise and counterclockwise rotation. 
See Bulletin GEA-4895. 


NEW INDICATING LAMP 


The new Type ET-5 indi- 
cating lamp is designed to har- 
monize with modern panel 
instruments and to give high 
visibility from any angle. Caps are available in six fast 
colors. Series resistor limits current in lamp circuit, 
eliminating need for low current fuses. Two types: for 
panels up to 14 inch thick and for panels up to 2 inches 
thick. Check Bulletin GEA-3643. 
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TIMELY HIGHLIGHTS 


ON ?\ PRODUCTS 
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For positive snap action: 


TYPE K-1 LIMIT SWITCH 





You can specify any one of four different 
heads—toller-lever, side push-rod, top push- 
rod, roller push-rod—on the General Electric 
Type K-1 snap action limit switch. And you 
have a choice of four head positions . . . 
that’s real versatility. Snap action means 
sure, positive operation; contacts always 
open at the same point. 

Cutting fluids and oil will not damage 
these switches, thanks to oilproof construc- 
tion. They are physically small (approx. 
1144x34x1% kak yet handle up to 10 
amps at 110/220 volts a-c. Bulletin GEA- 


4644. 
Type J-1 Snap-action Limit Switch, big 


brother to the Type K-1, is rated 10 amps at 
110 volts and will interrupt up to 30 amps. 
These general-purpose limit switches have 
gene wide acceptance in industry—are noted 
or their reliability, ease of installation 
and versatility of application. Available 
now! Bulletin GEA-4643. 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section A668-57, Schenectady 5, N. Y. 
Please send me the following bulletins: 
GEA-4887—Machine-tool Transformers 
GEA-3643—Type ET-5 Indicating Lamp 
GEA-4895—New Hand Tachometer 
GEA-2080—Solenoids 
GEA-4644—K-1 Limit Switch 
GEA-4643—4J-1 Limit Switch 
CONSULT YOUR SWEET’S! You'll find “everything electric” 
for machinery manufacturers in the General Electric section. 


DoOoooo 
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Anyone can make contacts of special size and 
shape — but few can equal Callite in the devel- 
opment of metals and alloys for specific con- 
tact applications. That takes engineering skill 
— manufacturing know-how. Callite has both. 
Callite engineers—collaborating with hundreds 
of manufacturers — have developed superior 


contacts for every conceivable type of electrical , « 
and electronic application. Callite engineers 
will be happy to consult with you. Callite j 
Tungsten Corporation, 547 Thirty-ninth Street, ' 
Union City, New Jersey. Branches in Chicago 
and Cleveland. 
















MOLYBDENUM : PLATINUM-IRIDIUM 

¢ This contact was designed oo | This is an ignition contact — j 
’ <3 for a famous manufacturer developed by Callite for a 

é i of telegraph relays. Callite famous motor manufacturer. | 


Callite Platinum-Iridium Con- 
tacts are unexcelled for low 
factor of metal transference. 


Molybdenum is noted for 
purity and closely controlled 
grain structure. 
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PLATINUM PLATINUM-RUTHENIUM 
Developed for a recording ; Designed for a prominent 
voltmeter, this contact fol- i clock maker, this Callite 


lows minor surges in hi- i Contact operates an electric 
power transmission lines. , \* alarm. Callite Platinum- 
Callite Platinum Contacts Ruthenium may be used in 
are unsurpassed for delicate place of iridium where costs 


instruments. must be held at a minimum. 





PALLADIUM Standard and special shapes in tungsten, 
DcitiniiciiiihieeD of Mc molybdenum, silver, platinum, palladium 
Y <>} | and alloys of these metals. Write for Cata- 


equipment is this contact’s \ 
job. Callite Palladium Con- \ f 
tacts are ideal for this ' — 
service as well as other iF ig 
similar applications. ? 


\ / CALLITE 
comme 


log. No. 152 which describes stock contacts 
and extraordinary designs used in special 
applications 
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THERE'S A SHAKEPROOF LOCK WASHER 


FOR EVERY NEED 


ed oe te, en 


A 


EXTERNAL INTERNAL 
eee0ee2e@002020800808080888080680 
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EXTERNAL-INTERNAL DOME PLAIN 


COUNTERSUNK HEAVY-DUTY 
@eeeoe0020e20200008080808080808080 
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DOME TOOTHED DISHED-TOOTHED 


YOU GET THE FAMOUS SHAKEPROOF tripie-action PERFORMANCE 


No matter what your fastening problem may be . . . oversize 
or elongated holes, hardened or soft materials, large or deli- 
cate parts... there is a Shakeproof Lock Washer designed to 
make your fastenings secure against vibration . . . to do your 
job at peak efficiency. And no matter what size or type you 
choose for your application, every Shakeproof Lock Washer 
incorporates the exclusive triple-action Shakeproof tapered- 
twisted teeth that actually bite deeper, hold tighter as vibra- 
tion increases. 


Shakeproof Field Engineers can be of great service to you in 
selecting the right size and type of standard washer, and their 
knowledge is especially helpful in the selection of one or more 
of Shakeproof's hundreds of specials that provide even greater 
fastening performance for specific problems than the standard 
types. When you meet fastening problems let a Shakeproof 
engineer meet you! A phone or written request will bring him 
to your plant! Call today. 


5 KEPAOOF snc. 
aslening eadguarlers © 


Plants at Chicago and Elgin, Illinois @ In Canada: 


Canada Illinois Tools Ltd., Toronto, Ontario 


Division of ILLINOIS TOOL WORKS e@ 2501 No. Keeler Ave., Chicago 39, Ill} 









THE WASHER IS HELD 
2N BY THE ROLLED 






THREAD AND IS FREE 






TO ROTATE! 


















DRIVING IS EASIER, FASTER. SEMS ARE NO DROPPED OR WASTED WASHERS SEMS ELIMINATE COSTL 
Y HAND 


PERFECT FOR HARD TO REACH PLACES ASSEMBLY MOVES SMOOTHLY ASSEMBLY; SAVE TIME AN 
. AND LABOR! 


ANY OF THESE MANUFACTURERS WILL SEND YOU THE SEMS DATA BOOK, FREE! 


Bolt & Nut . = ” ‘a . es gy Ahko yor Corp. The Lamson & Sessions Co. 
Port Chester, N.Y. =.» American Screw Co pean 
Scovill Manufacturing Co. === Providence, RL. i(“(«é‘é«N timentad:éScrew Co. National Lock Co. 
Weterdle Oven.) uaher & Hart ee “py pealanaras 
Waterville, Conn, Ficspkcte <i. ms te Corbin Screw Division The National Screw & Mfg. Co. 
Shakeproof Inc. saa } The American Hardware Corp. ; Cleveland, Ohio 
Division of Illinois Tool Works’ ~ ~ ~ Canada Illinois Tools, New Britain, Conn. New England Screw Co. 
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SILVER 
OVERLAY 





YOU GET SOLID SILVER CONDUCTIVITY 
PLUS ECONOMY WITH GENERAL PLATE 
LAMINATED SILVER METALS AND CONTACTS 


The big advantage of General Plate with silver bonded to base metal in the 


Laminated Silver metals and contacts 
is that they give you solid silver per- 
formance at a fraction of the cost of 
solid silver. Why — because General 
Plate permanently bonds a thin layer of 
silver to suitable inexpensive base metal, 
thus providing a contact face of high 
electrical conductivity at the point of 
actual contact. 


following stock... overlay, single or 
double inlay and single or double edgelay. 
General Plate contacts and fabricated 
parts are made to customers specifi- 
cations. Laminated contact buttons, 
rivets and screw type contacts are also 
available. Advantages include — long 
contact life, greater strength, easier fabri- 
cation, and easier soldering, brazing or 









General Plate Laminated silver metals, spot welding. 


for your own fabrication, are available Write, specifying your problems. 








GENERAL PLATE DIVISION METAL 
of Metals & Controls Corporation aa be eo 


ATTLes Oo 82 O , MASSACHUSETTS 
50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Paae Drive 


Oct. 18-24 
Altadena, Calif, 
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Bora gal’s lucky to get even one in some parts of the country. 
The water is so hard it’s necessary to use water softeners. The 
operation of many softeners is timed with Telechron synchro- CATALOG 
nous eleetric motors. ees 


see our 


This application is typical of the unusual jobs being found 
every day for these versatile motors. They have been used 


successfully in clocks and timing devices for 25 years—and 
Telechron Motors Are Now 


Being Used for: 


more. They have given dependable service in automatic tim- 
ing, switching, recording and control equipment. Chances are 


a Telechron motor is the answer to your own needs. Stoker, Oil Burner and Temperature Controls 
4 ‘ Industrial Process and Cycling Timers 
These accurate, self-starting motors can be adapted to com- 


Business Machinery 
plicated control mechanisms as readily as to simple switches. Medical Devices 

They reach rated speed almost instantly and operate in perfect Household Appliance Timers 
° ‘ i 9 Musical Devices 
synchronism on all commercial frequencies . . . can’t run faster 
or slower. Torque ratings are conservative. Precision building 
and Telechron’s exclusive sealed-in oiling system assure years 


of accurate service. 


se AON ao o 
With a Telechron motor, you get all the advantages of ( / "i 
Le 


2D 


eur 


SYNCHRONOUS MOTORS 


pioneering research and engineering leadership. For over 25 
years, Telechron has been the largest producer of synchronous 
electric motors. And every Telechron motor is Underwriters 
Laboratories approved under reexamination service. Telechron 
applcation engineers will be glad to talk over your needs. 
Address Motor Advisory Service, Dept. H, Telechron Inc., 
Ashland, Massachusetts. 


The first and favorite synchronous electric timing motor 
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If you need production runs of Fractional 
Horsepower Gears that perform more 
smoothly and accurately, that measure up to 
highest xniform standards of quality and pre- 
The same skill with which we fabricate Small cision, by all means discuss your requirements 
Gears for so many of America’s most particular with a G.S. Engineer! Possibly he may suggest 
users, is also available for you. Get started now a better design, a more 
depending upon this one BIG source for all practical material, a 
of the Small Gears you need. Here, you'll enjoy method of production [i % a 
the advantage of all the large, highly special- that will result in better 4 ‘tii ti Pca) iil 
ized facilities developed thru a quarter century gears, at moderate cost. [= 0 ay 
of concentrating on the manufacture of finer Will you write or tele- 
Small Gears exclusively. phone us today? 


SEND FOR OUR CATALOG pULLETIN——» 


IG 
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Proof that you ought to figure parts costs in ALCOA ALUMINUM 


Before he switched to Alcoa Aluminum 11S-T3 
Screw Machine Stock for most of the parts of 
this insecticide spray gun, the manufacturer had 
made the gun almost entirely of brass. 

The tag on each of the aluminum screw machine 
parts shows the total saving on that part by 
switching from brass and cadmium plated steel 


to Aleoa Aluminum. He uses Alcoa 11S-T3, the 
screw machine alloy that will permit you to 
make similar savings. 

Note the savings on parts. Then let us give you 
further information on Alcoa 11S-T3. Write to 
ALUMINUM ComPANY OF AMERICA, 2179 Gulf Bldg., 
Pittsburgh 19, Pa. Sales offices in leading cities. 


MOREpeople want MORE aluminum for MORE uses than ever 


. | : : | BPA 
ALCOA awaminum © 
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Bruning Model 91 BW Volumatic Printer-Developer, 
one of many Bruning BW machines. 


BRUNING 


CHARLES BRUNING COMPANY, INC. 


Since 1897 


NEW YORK ° CHICAGO ° LOS ANGELES 


Atlanta « Boston « Cleveland « Detroit * Houston « Kansas City 
Milwaukee « Newark « Pittsburgh « St. Louis * San Francisco + Seattle 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


IT'S EASY 


BRUNING BW Direct Line Printing Process! 








—EASY to have BW prints in seconds! 


Original tracings—office and order forms—specifica- 
tions—bulletins—made on translucent or transparent 
paper—are reproduced in seconds with the Bruning 
BW Direct Line Printing Process. You get positive, 
black line prints, without the use of a negative. And 
you can make Bruning BW Prints anywhere in your 
plant or offiice—for Bruning BW equipment produces 
no irritating fumes which must be exhausted—requires 
no plumbing—is clean, quick and simple. 


« —EASY to make Colored Line prints! 


In addition to regular BW Prints (black lines on white 
backgrounds) you can make BW colored line prints 
with brown or red lines on a white background, or 
with black, brown or red lines on a green or pink 
tinted background. These colored line prints make it 
possible to distinguish prints used by different depart- 
ments, or prints used in various stages of product 
development. 


—EASY to add New Details on prints! 


Altering original designs— without changing your orig- 
inal tracings—is simple if you use Bruning BW Trans- 
parents. Simply make a BW Transparent from your 
original—eliminating unwanted portions with BW 
eradicator. New details may then be added on the BW 
Transparent and subsequent BW Prints made from 
the Transparent will bear these changes. 


—EASY to make Card-weight or Cloth Prints! 


When you need more durable prints for shop use—or 
want to reproduce charts, graphs, etc.—use Bruning 
Card-weight BW Prints. Card-weight Prints are easily 
colored with water colors, ink, crayon or pastel. You 
can also have Bruning BW Cloth Prints for binding 
into plat books and BW Extra thin Prints for mailing 
purposes! These are only a few of the many kinds of 
prints which the BW Process offers you. 


Get all the facts about BW—mail the coupon! 


r-- 
| CHARLES BRUNING COMPANY, INC. 
i 4746-48 Montrose Avenue 

1 Chicago 41, Illinois 

1 Gentlemen: I want to know more about Bruning BW Prints and equip- 
ment. Please send me information. 
1 
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MICRO 
BASIC 
SWITCH 


ACTUAL 


SIZE 


' @Not one switch—not two—but a COMPLETE LINE of 
: switches from which engineers can choose the correct one with 
, the exacting requirements to meet their specific needs. Exact- 
ing requirements demand precision switches and the MICRO 
' line offers the most exacting—precise operating switches that 
are available today. This precision is possible because actuator 


neers of manufacturers using MICRO Precision Switches show 
that for precision and dependability these switches come out 
On top. 

If in doubt—TEST. If you test, you'll use MICRO Precision 
Switches for precision and dependability. 


7 


j 
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and basic switch are integral. 


The MICRO Basic Switch, as shown, is precision made to give 
exact repeatability of operating point. Test after test by engi- 


With “‘W22”" Roller Lever Actuator —The “W22" 
Roller Lever Actuator is a part of the switch, nor 
an attachment, for use in applications that re- 
quire compact switch design. They are designed 
specially for actuation by rapid cams and similar 
fast moving devices. 


For complete information on any one or all switches, write or 


With “S" Plunger Actuator—The ‘'S’’ Plunger 
Actuated Switches are used as general purpose 
safety switches, as limit switches, and as control 
switches, where a small amount of overtravel in 
the plunger is desired. Applications include in- 
struments and automatic machinery. 


contact nearest branch or sales representative as listed below 
or MICRO Switch, Freeport, Illinois. 


With"'Q1" Plunger Actuator— The ''Q1"’ Plunger 
Actuated Switches are panel mounting and are 
used as door switches, manual or mechanical 
push button switches in safety, limit or control 
applications. They are especially useful for ap- 
plications where overtravel of actuating mech- 
anism cannot be accurately controlled. 





MADE WITH THE KVOW-HOW BEHIND MILLIONS OF PRECISION SWITCHES 
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Sizes—Shapes-_— 
Actuators 
and Electrical 
Capacities— 







? morte 7 Tae 
‘ = Pee me 











MICRO Precision BZV-2RN2 Switch—Designed with 
convenient adjustable arm and sealed plunger for opera- 
tion by cam and slide. It is specially suited for use on 
machine tools and industrial equipment exposed to 
dirt and dust and occasional splash of oil or water. 


MICRO Precision "LN" Switch — Designed to meet 
the requirements of severe service as a limit, safety, or 
control switch in machine tools, and in packaging, can- 
ning, printing, and other machinery. It is resistant to 
splash of liquids (not immersion proof) ard is sealed 
against dust or dirt 





MICRO Explosion Proof Switch—Underwriters ap- 
proved for use in the presence of explosive atmospheres 
such as paint, varnish, stasch, pyroxylin, and chemical 
factories, flour mills, and oil refineries. A heavy duty 


MICRO Die Cast Enclosed Switch—Designed with 
sealed plunger as part of switch for use in applications 
where oil, water, dust or abrasives are present and may 
come in contact with the switch. It is resistant to dust, 


design for use as limits, safeties and interlocks where oil, water, fruit acids and similar agents. 


unprotected switches are not acceptable. 


MICR 


BRANCH OFFICES SALES REPRESENTATIVES?" 
CHICAGO 6......308 W. Washington St. [aes @ SO 30 7 PORTLAND, ORE.....917 S. W. Oak Street 
NEW YORK 17..........101 Park Avenue SWITCH ee . eee 26625 Delmar 


CLEVELAND 3........4900 Euclid Avenue : . 
LOS ANGELES 14.......1709 West 8th St. TORONTO, Ontario, Can.....+..11 King St. 


BOSTON 16..0+20+-+++126 Newbury Street FREEPORT. ILLINOIS 
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LITTLE RIVETS 
DO BIG JOBS 


for 


RAILROADS 


















DID YOU KNOW that Buffalo Bolt 


has its own wire drawing department, 
a section of which is illustrated. 


@ The latest streamlined designs for rail equipment call for 
lighter, stronger parts and materials. These demands are met, 
insofar as fasteners are concerned, by Circle @ Products such as 
the Button Head Rivet illustrated which is specified by leading 


rail equipment builders. 


Fasteners bearing the Circle trademark not only meet 
rigid specifications on strength-weight basis, but are noted for 


their uniform size and long dependable service. These charac- 
teristics make it worthwhile to specify Circle @ Products when 
selecting fasteners for your products. 





BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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EVERY WORKDAY RIVERSIDE'S TOP EXECUTIVES MEET 
TO OPEN, CONFER AND ACT UPON YOUR MAIL. 


For the past 25 years Riverside has daily conducted 
a singular and most effective industry conference. 
Around a table sit the top operating men of every 
department concerned with the handling of an 
order, from acceptance to shipment. 


All questions and problems in each letter, 
inquiry or order in that day’s mail receives the 
full consideration of Riverside’s Executive Officer, 
Chief Metallurgist, Works Manager, General 
Sales Manager, Mill Superintendent, Advertising 
Manager and Order Department Manager. 


By airing freely the details of each problem, a 
complete agreement is quickly obtained and im- 
mediate action taken. Result: faster handling of 
all correspondence, prompt entry of orders into 
production schedule, and, best of all, days are 
lopped off lead time. Customers say (emphatically) 
that they like this friendly, personal attention 
and cooperation. It prevents misunderstandings, 
saves time, money, tempers. 


Riverside alloys . . . Phosphor Bronze, Nickel Silver 
and Beryllium Copper are produced to specification. 
Do what many of our customers do daily, consult 
us about your individual requirement. We’ll be 
glad to help. Call or write us today. 


BiG ENOUGH TO BE HELPFUL + SMALL ENOUGH TO BE FRIENDLY 


THE. RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEW YORK, CHICAGO, HARTFORD, CLEVELAND 
PHOSPHOR BRONZE 
NICKEL SILVER 
BERYLLIUM COPPER 
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The prevention of dielectric breakdown offers a real challenge to product designers and manufacturers of 
electrical equipment. Three major theories have been advanced to establish causes responsible for dielectric 
breakdown. These are the thermal theory, ionic theory and disruptive theory. 


THERMAL THEORY 


The most generally ac- 
cepted thermal theory, 
introduced by Wagner’, 
is based on the premise 
that all solid dielectrics 
are somewhat heterogeneous. The author points out 
that some spots, layers, or filaments of dielectrics are 
lower in resistance than others. 

It is his contention, therefore, that the current dis- 
tribution over a given specimen is not uniform when 
potential is applied. ‘The weak portion carries more cur- 
rent, energy is released and the spot heated up as indi- 
cated in Fig. 1-a. If the insulation or the electrodes are 
capable of conducting the heat away fast enough, the 


IONIC THEORY 


To visualize the ionic 
theory of insulation 
breakdown, one can 
imagine a solid dielectric 
as an electrolyte in which 
ions move about to produce a current. This ionization 
is believed to result from collision or chemical action 
caused by the field voltage. In either case, as the poten- 
tial is increased, the fast-moving ions will (1) dissipate 
energy, and (2) produce other ions. The small circles 


DISRUPTIVE THEORY 


The appeal of the dis- 
ruptive theory lies in its 
analogy to mechanical 
phenomena. We imagine 
electric breakdown to be 
a sort of rupture and destruction of molecular and other 
bonds in the material. Considerable evidence is available 
to support the disruptive explanation; for example, we 
know the breakdown of thin specimens and dielectrics at 
low temperatures cannot be explained by the thermal or 
ionic theories. The effect of mechanical stress on elec- 
trical breakdown gives further support to this theory; 
investigations have shown that mechanical stresses ap- 
proaching the elastic limit may reduce the electrical 
breakdown strength to as little as 10 percent of its nor- 
mal value. Figures 3-a, 3-b and 3-c show that the lines of 


34 








Fig.t-c 


condition is stable and no failure occurs. But if, on the 
other hand, the heat is removed too slowly, the weak 
spots grow hotter and, consequently, lower in resistance, 
Fig. 1-b, since most materials havea negative temperature 
coefficient of resistance. This continues until thermal 
instability results, followed by insulation breakdown 


(Fig. 1-c.). 
ALE.E., 


“Physical Nature of Breakdown of Solid Dielectrics,” 
Vol. 41, 1922. 


Fig.2-c 


shown in Fig. 2-a represent regions of local breakdown 
formed by the dissociation of dielectric molecules. Fig- 
ure 2-b illustrates that with still higher fields, ions are 
formed at an increasing rate until instability and even- 
tual insulation failure occur (Fig. 2-c). 





electrical force 
become progres- 
sively concen- 
trated onthe 
portion of the 
dielectric which 
is under the 
greatest mechan- 
ical stress, thus 
leading to break- 
down. 
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APPLICATIONS OF DIELECTRIC BREAKDOWN THEORIES 





\ccording to the foregoing theories of dielectric breakdown, an insulating material that is to give best 
service should be, generally speaking, homogeneous in structure, have high physical and dielectric strengths, 
and be able to withstand high operating temperatures. The insulation used in many household utensil 
devices and similar electrical heating appliances serves as a fine example of the importance of understanding 
the theoretical factors affecting insulation behavior. 


ss 
s 
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EMPIRE MICANITE AND SUPER MICANITE LAMICOID 

varnished cloths and tapes, carefully (built-up mica) are made from several a dense, uniform, thermosetting lam- 
selected to facilitate uniform impregna different grades of thin mica splittings inated plastic—is produced with a wide 
tion, are made from highest quality bonded with various resins. When made variety of fillers, depending upon the 
canvas, duck, silk, rayon and fine cam with organic bond, which is volatilized properties desired in the end product. 
brics. Special yellow and black varnishes during heating, it is popular in electric Popular hoist motors, which need added 
are chosen for their ability to impreg furnaces and flatirons, where the heating protection from burn-out since they are 
nate these materials and to provide a element is never disturbed. Micanite frequently operated beyond normal ca- 
smooth surface. Used widely in armature, with inorganic binder, which will not pacity, rely on Lamicoid slot sticks in 
stator, field, transformer and regulator burn away, is suitable for unsupported the armature and Lamicoid brush rig- 
coils, terminal leads, high tension cable heating elements in toasters, surface ging for adequate overload protection 
splices, and busbar insulation. heaters and similar products. and long, trouble-free operation. 


Mica Insulator Company offers the electrical industry a single source of supply for a 
complete line of electrical insulation. The company is also a headquarters for insulation 

' information, based on over 50 years’ experience in this field. If you have an insulation 
problem, consult our technical service department—they will gladly help you select the 
material best suited to your particular application. 


MICO 
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PERFORMANCE 
RECORDS 


start with the 


BEARINGS 


B UYERS of all types of equipment are becoming 
more particular. Besides checking the price, they're asking . . . ‘How 
long will it run . . . at top efficiency . . . at lowest operating cost?” 
Performance records are becoming a major sales factor. 

No mechanical unit can be any better than its bearings. The only 
way to be sure of your bearings is to: 1. Determine the correct type 
for each application and 2. Get bearings made to your specifications. 

Johnson Sleeve Type Bearings have achieved an enviable reputa- 
tion for long life and economical operation. Our up-to-date methods 
... our skilled help . . . and more than forty years of exclusive bearing 
experience ... . enable us to help manufacturers create new per- 
formance records. We help you decide which types of bearings will 
best serve your needs . . . we will produce them exactly to your 
specifications . . . and we can deliver them on time. Why not call 


us in NOW? 


JOHNSON BRONZE CO. aye: 


reports that the Johnson Sleeve 

570 South Mill Street New Castle, Pa. Bearings installed in one of his units 
in 1927 are still operating efficiently 
after 60,480 hours of service. 


Case 2 


A traveling salesman tells us of the 
Sleeve Bearings installed in his car 
. . . 1937 model. After over 100,000 
miles they are still delivering eco- 
nomical performance. 


Case 3 


A refrigerator owner reports that 
in a recent overhaul he checked the 
bearings. After twenty-five years of 
continuous service the Johnson 
Bronze Sleeve Bearings show no 
signs of wear. 
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Any metal 
Any gauge 


Any size 


Any quantity 


Any finish 


When manufacturers of electronic, radio and 
electrical apparatus, situated as far as 2000 miles 
and more from our plant, insist on Karp sheet metal 
craftsmanship, there must be good and profitable 
reasons. 


One important reason is that Karp-constructed 
cabinets, enclosures, housings and chassis are 
custom-built to individual requirements; so precisely 
and uniformly made that time and money are saved 
on your assembly line. Another reason is that Karp 
builds good looks and streamlined styling into 
the product, giving you added sales and profit 
advantages. 


Remember the Karp blueprint man symbolizes blue 
ribbon quality in cabinets, housings, enclosures and 


chassis. Tell us your needs. Get our quotations. 





KARP METAL PRODUCTS CC., INC. 


128 - 30th STREET, BROOKLYN 32, NEW YORK 


Eucstom Crafl men tn Sheel Metal 
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AMAZING 
TS 


PARTS LIKE THESE.... 


Distinct Advantages 
of POWDER 
METALLURGY: 


Simplified production—ma- 
chining minimized or elimi- 
nated. High uniformity to close 
tolerances. 

Controlled characteristics 
—density, hardness, ductility. 
Special Alloys—combinations 
of metals and non-metallic 
substances. 


PMP METALLURGISTS 


are proud of a recent 
achievement, 


PMP Z-70 STEEL 


Parts moulded from this ma- 
terial can be hardened to a 
comparable Rockwell read- 
ing of RC60. Cams, latches, 
keys. bushings or similar 
parts are especially adapted 
to this material. 


oe ee 


POWDERED METAL 


LET US SHOW YOU HOW TO BRING 
THEIR COSTS WAY DOWN! 


Do you use small spur gears? Or parts falling in that general category, 
such as Geneva wheels, segment gears, ratchets, sprockets, and so on? 

You'll be interested in the almost-unbelievable savings in production 
costs, made possible by PMP methods. 

Contrasted with conventional methods the PMP way can reduce their 
costs to a minor fraction, and with no sacrifice of accuracy or other 
required characteristics. 

On long runs of identical parts, savings are the special advantage, but 
the several other features of powder metallurgy should be kept in mind. 
For specific purposes, PMP can supply parts of required composition, 
with closely controlled physical properties, difficult to obtain otherwise. 

PMP engineering, metallurgical and production specialists will be happy 
to cooperate with you in matters of design, composition or heat treatment, 
to bring you the fullest benefits of this modern method of production. 

PMP experience, knowledge, facilities, and achievements are worthy 
of your attention, whether you are in the market today or expect to be 
in the future. Let us hear from you! 
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FOR INSULATING EFFICIENCY... 


you’re on the right track with 


NATIONAL VULCANIZED FIBRE 


Operating efficiency goes up—replacement costs go down 
—with National Vulcanized Fibre! Long famous as an 
insulating material because of its high dielectric strength, 
National Vulcanized Fibre possesses a rare combination of 
properties which makes it adaptable for an almost endless 
number of electrical and industrial applications. Here's 
why it’s so versatile, so economical to use: Resilient; Light 
in weight (about half that of aluminum); Easily machined 
and formed; Outstanding impact and tensile strength; One 
of the strongest materials per unit weight known. To be 
sure of efficient, trouble-free performance for your products 
and equipment—specify and use National Vulcanized Fibre. 


NATIONAL VULCANIZED FIBRE CO. 


National Vulcanized Fibre is avail- 
able in sheets, rods and tubes in 
sizes, colors and grades to suit your 
requirements. Write (on business 
letterhead, please) for FREE valuable 
handbook of specifications and uses. 













Check us first... 


FOR LAND 
FOR PLANTS 
FOR EQUIPMENT 


WAA constantly offers good, ready-built properties you can use 


Corporation executives . . . owners and 
operators of small businesses: Here’s the 
way to get your new or branch plant into 
production months quicker! Buying or 
leasing Government-owned facilities is a 
lot simpler than battling new-construction 
bottlenecks and shortages. 

Hundreds of good, usable, strategically- 
located properties are available for you to 
bid on now. Big, complete plants or small- 
space units; from coast to coast and border 
to border. One or more of these may ex- 
actly suit your requirements or be easily 
and economically adaptable to your needs. 

Check and consider the advantageous 


features of the plants and facilities listed in 
the new Plantfinder. Keep your eye on 
advertisements appearing frequently in 
newspapers and magazines—offering spe- 
cific properties in detail. Write, phone or 
call at your nearest Regional Office for 
engineering reports or further details— 
or to arrange for your personal inspection 
—of any property that you could use. 

Yes, the Real Property available through 
War Assets is a “bet” that you shouldn’t 
overlook. Check us first—find out whether 
what you want is already built and up for 
sale or lease at timesaving, moneysaving 
advantages to you. 


WAR ASSETS ADMINISTRATION | 


OFFICE OF REAL PROPERTY DISPOSAL 





ROOM 137—131 INDIANA AVENUE—WASHINGTON 25, D.C. 


Regional Offices: Atlanta « Birmingham « Boston « Charlotte « Chicago « Cincinnati « Cleveland « Denver 


Detroit « Grand Prairie, Texas « Helena « Houston 
Los Angeles « Louisville « Minneapolis ¢ Nashville 


Jacksonville ¢ Kansas City, Missouri « Little Rock 


e New Orleans « New York e« Omaha e¢ Philadelphia 


Portland « Richmond « St. Lovis « SaltLake City « San Antonio ¢ San Francisco « Seattle « Spokane e Tylsa 
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NEW PLANTFINDER—FREE... 
Describes immediately avail- 
able properties—lists others 
soon to be made available 
-indexed, cross-indexed for 
your convenience. Write for 
free copy—to the address 
listed below, on your com- 
pany letterhead, please. 
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Plastics where plastics belong using insulating and mechanical qualities 
Synthane, a phenolic plastic, has a rare combina- 
tion of mechanical, chemical, and electrical proper- 
ties that fit it for a host of useful applications. It is 

corrosion and moisture resistant, dense, structurally 
strong and may be easily worked. An excellent 
electrical insulator, Synthane is extremely light 
(about one-half the weight of aluminum). 
An example of the use of technical plastics is 
this timing device which uses Synthane for its cams. 


a 


The Cam Timer (above) is the heart of an automatic 
system designed to control the flow of exhaust 
gases through a stack in a lampblack plant. 

The timing cams are made of Synthane because 
Synthane is, first of all, an effective electric insula- 
tor. Synthane cams operate noiselessly, virtually 
without friction, and calibrations are easily printed 

on them by the Synthographic process. 

If there’s a use in your plant for Synthane, why 
not let us help you before you design? Write for 
our complete catalog of Synthane plastics today! 

Synthane Corporation, 2 River Road, Oaks, Pa. 


where Synthane belongs 


DESIGN MATERIALS FABRICATION SMEETS RODS TuBeES 
FABRICATED PARTS. MOLDED -MACERATED - MOLDED LAMINATED 
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SYNTHANE CORPORATION, OAKS, PENNA. 


Representatives in all principal cities 





Plan your present and future products with Synthane Technical Plastics « Sheets 
Rods « Tubes « Fabricated Parts * Molded-laminated * Molded-macerated 








Varglas Silicone Electrical Insulating Tubing and Sleeving 
Lead Wire and Tying Cord 


VARGLAS SILICONE is a sensationally new electrical insulating sleeving and tubing developed by 
our laboratory and pilot plant during the war. It is a product which combines Varglas and Silicone 
to bring revolutionary possibilities to electrical insulation. 


VARGLAS SILICONE is efficient under a wide temperature range. ..to 500°F. or more in some appli- 
cations, yet remains completely flexible at -85°F. It has excellent resistance to moisture and lubricating 
oil, is flame resistant and self-extinguishing, and is the strongest of the accepted insulating materials. 


VARGLAS SILICONE, pioneered by VARFLEX CORPORATION, 
is the first combination of these outstanding features: 


1. VARGLAS — Continuous filament Fiberglas — a moisture and fungus proof material which will not 
burn and is chemically inert — strong and flexible at high and low temperatures. 

2. NORMALIZING—Removes binder and organic inclusions from the Fiberglas — improves electrical 
qualities and allows uniform impregnation. 

3. SILICONE HIGH TEMPERATURE RESIN —Which has a natural affinity for the Fiberglas, 


renders it abrasion-resistant, flexible and non-fraying. 


VARFLEX CORPORATION, manufacturers of electrical insulating tubing and sleeving, are 


insulation specialists. If you require special insulation, write us about your problems. We will gladly 


quote on your individual requirements or ASTM specifications. We have a complete line of sleeving 


and tubing, based on Fiberglas, cotton, and extruded plastics. 


7 Varflex invites you to test these free samples 
of Varglas Silicone in your own plant or labora- 


tory. 
VARFLEX CORPORATION 


309 N. JAY ST. ROME, N. Y. 
ee Oe Se a EE ol Or Ct a ee Se ee oe Se eee 


Please send me folder containing free samples of Varglas Silicone products. 


It's yours on 
request! 


VARFLEX CORPORATION, 309 N. JAY ST., ROME, N.Y. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 





Easy to Look at . . . but Doesn’t Need 
Looking After. Disassembly, for in- 
spection, is quick and easy. Readily 
removable pins hold the operating coil, 
stationary and movable contacts, and 
plunger. But inspection—and mainte- 
nance—are not normally required until 
the unit has been in constant service 


for a long time. 


Solenoid-operated construction needs 
no oiling. There are no flexible shunts, 
bearings, hinges, etc., to give trouble. 
Silver-to-silver contacts require no pe- 


riodic filing, smoothing or other dress- 


ing. All coils are vacuum-impregnated 
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A NEW 
CONTACTOR'| 








= Vinge OME. 


WARD LEONARD 


Ward Leonard’s new Size 1 Contactor is the first 
of a series of standard a-c solenoid contactors 
available for specialized controls. 


In one compact structure are the minimum num- 
ber of parts assembled on a steel mounting plate*. 
A cold-molded insulating arc hood holds the sta- 
tionary contacts securely in place and confines 
the arc on breaking the load circuit. 


An important feature is the silver-brazing of the 
silver contacts directly to line and load terminals, 
eliminating threaded or riveted joints. Main 
double break contacts and coil terminals are ad- 
vantageously located to permit front-of-board 


connection. *With NEMA Standard Mountings. 


. It's Another Achievement of ‘‘Result- 
Engineering’—A lower assembly cost for your 
product .. . or its better performance .. . is the 


aaa ene ee 


objective of Ward Leonard’s ‘‘Result-Engineer- 
ing”’ of electric controls. Basic designs adapted 
to your requirements give you the desired results 
at lower cost than a “‘special”’. 


The simplicity of the design of the 4451 AC Con- 
tactor makes it adaptable to many applications. 
For further information write for Bulletin 4451. 
Please use business letterhead and mention your 
title. 


Biue means “‘Result-Engineering’’—In resistors, 
rheostats, relays and other electric controls, the 
distinctive blue identifies Ward Leonard ‘‘Result- 
Engineering’’. 


WARD LEONARD ELECTRIC co. Mount Vernon, 
New York + Offices in principal cities of U. S. 
and Canada 
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always wanted! 


ANT eMC SUL hs you ve 


«wg ry 
now IN pRODU CTION 


EICOR GIVES YOU adequate power. This means 
power for the job at hand .. . the ability to “pick 
up” heavy loads ... and no stalling on momentary 
overloads. 


EICOR GIVES YOU trouble-free long life. This 
means less service and replacement expense. . . it 
means real economy to you. 


EICOR GIVES YOU installation versatility. This 
means greater adaptability to diverse uses. 


EICOR GIVES YOU quiet operation. This means 
freedom from mechanical noise and suppression 
of radio interference. 


Single and Polyphase Types. Also available in 4 
and %% bp. 
SEND FOR BULLETIN No. 47-1 


CHECK Wien 


Ercor, INC. 


1501 W. Congress St., Chicago 7, Ill. 
UCT Iaee LES ana ee Lae Electric at APT: la aoe 


DYNAMOTORS + CONVERTERS » MOTORS + GENERAT 
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SET BY VARNISHED TUBING ASSOCIATION AND 
AMERICAN SOCIETY FOR TESTING MATERIALS 


} STANDARD GRADE 


for maximum flexibility, has little varnish and is recommended for high tempera- 
oe tures where dielectric strength is not a factor. 


DOUBLE SATURATED 


has all qualities of the STANDARD GRADE but with additional coats of varnish to 
bring the dielectric rating up to 1500 volts. 


TRIPLE STRENGTH 


as J is built up with coats of especially flexible insulation varnish for dielectric ratings 
ye 


up to 2500 volts and is particularly suited where assembly operations include the 
possibility of rough handling. 


? Beer 


is the Optimum in Superiority for high gloss, non-hydroscopic, resistance to high 
temperatures, oils, acids, etc. IMPREGNATED has a dielectric rating beyond 7000 
volts and is unequalled for Long Life Under Most Severe Conditions. Write For 
Samples. 


FOR USERS OF COTTON YARN VARNISHED TUBINGS The Mitchell-Rand mirac 
and HYGRADE Varnished Tubings of long staple fiber yarn are comparable to Fiber- 
glas Tubings in dielectric ratings, tensile strength, flexibility and long life. 


Write today for your free copy of the M-R WALL CHART with its 
engineering tables, electrical symbols, carrying capacities of conductors, dielectric 
averages, thicknesses of insulating materials, tubing sizes, tap drills, etc. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING «+ FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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“Fluent” Use of Plastics 
in Radically New Radio 


Crosley Duette shows novel mechanical 


features, top-reading dial, and ” slenderized” 


Durez housing styled on 4 sides 


@ New symmetry of design in harmony 
with current trends in home decoration, 
new convenience in operating and ser- 
vicing, and new safety from fire and 
shock hazards have been achieved with 
skillfully engineered use of plastic ma- 
terial in a suitable application . . . the 
Crosley Duette Table Radio. 

Recent trends in furniture grouping 
in the home have created a demand for 
table radios which are equally present- 
able from the front, rear and sides. In 
the new Crosley Duette, vertical grille 
lines have been styled in both front and 
back, and a contrasting colored mold- 
ing is provided to frame the grilles. 
This molding also smoothly connects 
the front and rear. The radio dial is set 
into the top of the cabinet to complete 
the symmetrical design. In this position 
it is also easily read from either a sit- 
ting or standing position. 
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Mechanical Innovations 


With this symmetry of styling, many 
radical mechanical features are incor- 
porated. Full advantage has been taken 
of the non-inflammability of Durez. 
The chassis is mounted in a horizontal 
groove at the level of the framing mold- 
ing. The tubes and loud-speaker are 
vertical and extend downward. The 
inflammable radio components are all 
mounted on top of the chassis in what 
amounts to a fireproof dome. Cooling 
ventilation for the tubes in the lower 
part of the cabinet is provided by open- 
ings in the front and rear grilles. The 
molded-in grove in which the chassis 
is set provides a fire-tight seal between 
the two enclosures. 

Because of the excellent electrical 
properties and low moisture absorption 
of Durez plastics, the loop antenna can 





Assembled receiver ready for installation in Dure 


cabinet shows components grouped above and 
below flat chassis plate. 





Receiver mounted in front half of cabinet reveals 
economy in use of space that permits 
"*slender’’ shape of housing. 


be mounted at the rear of the chassis 
close to the inside face of the back of 
the cabinet without any detrimental 
effect on performance. The reductions 
in spacing thus effected aid in the ac- 
complishment of the pleasant slimness 
of the cabinet. 

The excellent dielectric properties of 
Durez allow a radical departure from 
conventional chassis design. Since the 
entire radio is enclosed in Durez and 
metal parts do not extend through the 
shell, no shockproofing of the chassis 
is required. The chassis is a flat sheet 
of aluminum, with the loud-speaker, 
tubes, and loop antenna mounted be- 
low and the rest of the radio compo- 
nents and wiring above. This simplifies 
assembly and subsequent servicing, and 
also permits a considerable saving of 
material required in the conventional 
chassis design. 
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Outside view of front half of cabinet. 


Outside view of rear half of cabinet 


Planned Design Program 


These various design innovations were 
evolved through a carefully planned 


program. After general discussion of 


desirable characteristics, and consulta- 
tion with the Sales and Engineering 
groups, a series of artist’s renderings 
were prepared. Wood and then cast 
aluminum models were made of the 
selected rendering, and after thorough 
checking and testing, orders for the 
finished housings went to the 
Plastics Moldings Corp. and 
Continental Can Company. 
Each half of the cabinet is 
molded ina single cavity mold 
with a highly polished surface. 
The high polish is transmitted 
to the Durez piece in the mold- 
ing operation as are all other 
fine details built into the mold. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


The front half of the cabinet is at- 
tached by means of two machine screws 
extending through a small flange on 
the chassis and into two threaded, 
molded-in, metal inserts. The rear half 
is secured with two small screws in- 
conspicuously placed in the back grille 
near the corners of the framing mold- 
ing where they are readily accessible 
for disassembling the cabinets. 

The control knobs are of the same 
Durez material as the cabinet itself to 


Inside view of front half of cabinet. 


Inside view of rear half of cabinet. 


insure perfect texture and color match. 

If you are thinking of what materials 
will bring the maximum in service, 
style, salability, and economy to your 
new products or new models, consider 
Durez. Our 26 years of specialized ex- 
perience with the phenolic plastics are 
at your command, and your molder’s. 
Durez Plastics & Chemicals, Inc., 610 
Walck Road, North Tonawanda, N.Y. 
Export Agents: Omni Products Corporation, 
460 Fourth Ave., New York 16, N. Y. 
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PHENOLIC PLASTICS THAT FIT THE JOB 











Take a tip from a PWC Cord Set 


A new, different and vastly better cord set. Flex it, finish ...its attractive, permanent color and 
twist it, use it, abuse it. It won't crack, fray or rot... relatively small diameter, its flexibility. 

isn't harmed by oils, greases, acids or most other 
chemicals . . . doesn't deteriorate with age. 







Tailor-made, for every application, special electrical, 
chemical and physical characteristics are engineered 
We make them by the thousands for the country’s into all PWC products... flexible cords, multiple 
top appliance manufacturers and leading electrical conductors, telephone wires, radio wires, power 


distributors—all types of flexible cords—parallel, cable, building wire, apparatus and machine tool 
light, medium and heavy-duty jacketed types —with 
standard or special plugs, receptacles or grommets 
molded on. Chances are there's one in your own 
office or home. Look for the letters PWC on the Send us your requirements and let us show you the 
plug like that in the illustration. Note the cord's gains from using PWC-engineered products. Our 
high luster, smooth, abrasion-resistant, easily cleaned production facilities are geared to meet your needs. 


PLASTIC WIRE & CABLE CORP. 


World's leading exclusive manufacturer of plastic insulated wire and cable 


405 East Main Street, Jewett City, Conn. 


wire, coaxial cable, shielded cables, special purpose 
wire and cable. 
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MACHINE TOOL WIRE 


SUPER-FLEXIBLE APPARATUS WIRE 
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MINIATURE HEARING-AID CORD 












CORD SETS 
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A FULL-FLEDGED Qiiit® SELF-LOCKER 


Reg. U.S. Pat. Off. 


... KNURLED CUP POINT, HOLLOW SOCKET HEAD, AND ALL 


“Unbrako” and “Hallowell” 
Products are sold entirely 
through Industrial Distributors. 


Yes, regardless of size, the knurled cup points of ‘‘Unbrako"’ 
Socket Set Screws dig-in and ‘‘stay dug''— even when sub- 
jected to the most chattering vibration. Yet, they can be easily 
backed-out with a wrench and used over again and again. 
Write for your copy of the ‘‘Unbrako"’ Catalog of Socket 
Screw Products. 


Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 


The Knurled threads 
make this screw a 


The Knurled head of this 
“Unbrako” 


You can't screw 


Self-Locker, too, for 
Flat, Cone, Oval, 
One-Half and Full 
Dog Points. 

Pat'd & Pots. Pend. 


provides a 
slip- and fumble-proof 
grip, though the fingers 
and head be ever so oily, 
therefore, it can be 
screwed-in faster and far- 
ther before it becomes 
necessary to use a wrench. 


TINS 


socket screws in or 
out without a hex- 
socket wrench so why 
not get our No. 25 or 
No. 50 ‘“Hallowell"’ 
Hollow Handle Key 
Kit which contains 
most all hex bits. 


Kits: Pats. Pend. 


OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., sox Gy- BRANCHES: BOSTON CHICAGO DETROIT INDIANAPOLIS «+ ST. LOUIS SAN FRANCISCO 
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DESIGNING RIGID GASKETED JOINTS 


FIGURE 2 FIGURE 3 





Truly Compressible Gaskets Simplify Metal-to-Metal Construction 


Where internal parts are positioned by the removable 
portion of a housing, the use of simple flat flanges 
may prove impractical. Because the distance between 
flanges varies with bolting force, angular and parallel 
misalignment is possible even though bolts are tight. 
Positive alignment may be secured, in such cases, 
by a metal-to-metal flange design. 

Metal-to-metal flanges are especially useful in 
assemblies requiring multiple gasketed joints. Here 
the problem obviously is to prevent excessive build-up 
of tolerances. Metal-to-metal joints do this. They 
also maintain absolute rigidity as well as alignment. 

Illustrated in the panel above are three metal-to- 
metal joints. Figure 1 shows a joint with plain flanges, 
one of which is grooved to take the gasket. The joint 
in figure 2 shows another way to reduce movement. 
Figure 3 illustrates yet a different joint to insure 
alignment. This particular joint is satisfactory for 
sealing higher pressures. 

When design considerations make it necessary to 
have a metal-to-metal joint, correct compression of 
the gasket and complete filling of the groove are 
necessary. A sealing material is required in which 
both compressibility and side. flow are controlled. 

A non-compressible material like straight rubber 
will not work unless a relief is provided for side flow 
or uneconomical tolerances are held in both gaskets 
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SEND FOR FREE BOOKLET 


\ Write for the new, 20-page 1947 
\ edition of ‘“Armstrong’s Gasket 
and Sealing Materials."’ It includes 
specification data on more than 40 
of Armstrong's resilient sealing 
i materials and also helpful hints on 
ve \ their proper application. Write to 
day to Armstrong Cork Company, 
Gaskets and Packings Department, 
9510 Arch Street, Lancaster, Pa. 


J 
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and metal parts. Without such measures, the rubber 
may either overflow the channel and prevent the 
mating of the parts or fail to fill the groove suffi- 
ciently to insure a tight seal. Also, the deflection of 
rubber varies widely depending on its shape, width, 
and thickness. 

A fully compressible material like cork composi- 
tion has no such variables. Regardless of its shape, 
width, or thickness, deflection is the same, and dis- 
placement occurs only in the direction of the applied 
load. There is no side flow whatever. 

Where the properties of synthetic rubber are need- 
ed, similar results can be had with one of Armstrong’s 
cork-and-synthetic-rubber compositions. Combining 
calculated amounts of rubber and cork, these com- 
positions offer predetermined degrees of compressi- 
bility and flow. Groove width and depth tolerances 
may be wide because these compositions seal effec- 
tively with a compression range of 25% to 3314% 

We suggest that you discuss your sealing problems 
with an Armstrong representative. Methods and ma- 
terials that he may suggest may help further to sim- 
plify construction and reduce costs. 

If you prefer, send drawings and details to us for 
review. You'll find our recommendations 
unbiased and keyed to good current gasket- 
ing practice. 
















ARMSTRONG ’S 


GASKETS -: SEALS - PACKINGS 


Cork Compositions oy Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds ®@ Cork-and-Rubber Compositions 


Fiber Sheet Packings a 
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The unusual and unique properties of felt make it especially 
valuable in sealing and packing applications. Such uses are 
increasing steadily, as more and more engineers and designers 
appreciate the simplicity of application, reliability of per- 
formance, and long life of felt. For any machines in which 
it is necessary to retain bearing lubricants, and feed them 
automatically and uniformly as needed, or from which dust, 
fumes, or moisture must be excluded, felt seals and packings 
merit your consideration. 


PHYSICAL CHARACTERISTICS 


The chief physical characteristics of felt that make it so highly 
suitable for seals are absorption capacity, low coefficient of 
friction, and resiliency. Oil absorption capacity is high, and 
is largely a function of felt density. Table 1 gives the absorp- 
tion values of American Felt Company’s standard S.A.E. felts 
for a range of commercial grade lubricating oils. However, 
any type of felt suitable for sealing purposes generally holds 
enough oil to give reliable performance without attention 
between major overhauls. The coefficient of friction averages 
0.22 for dry felt against steel, which is reduced to 0.15 when 
the felt is pre-saturated with oil of 41.2 Saybolt viscosity at 
210°F. Because of its resilience, felt maintains a constant 
sealing pressure regardless of wear, end-play, minor mis- 
alignment or out-of-round conditions of metal shafts and 
assemblies. Another important advantage of felt is that if it 
should run dry as a result of operation past the time for over- 
haul, it tends to polish rather than score a shaft. Under normal 
bearing temperatures and speeds, felt will never fail through 
aging, embrittlement, or disintegration. 


TWO TYPES OF SEALS 


Plain Felt Seals. These are precision-cut washers, produced 
by American Felt Company, with a tolerance of .005”. They 
are cut from standard types of S.A.E. Felt, and may be pre- 

























saturated with lubricant before assembly. The lubricant 
employed is generally one higher in viscosity than that which 
is to be retained. Such seals have only two limitations: they 
should not be used to retain oil of extremely low viscosity, nor 
to retain pressurized lubricants. For such services, the lami- 
nated seal is recommended. 


Laminated Felt Seals. In these, the plain felt seal is combined 
with one or more impervious septums of 1/64 to 1/32 inch 
sheet Hycar. The felt may be of the same density throughout, 
or felt of different densities may be used on opposite sides of 
a septum. Thus a laminated seal can have felt of high density 
and oil retention capacity on one side, and on the other side 
a lower density felt for dust exclusion. An example of this is 
seen at (a) in the drawing, which shows a single-unit washer 
that combines lubricant-retention, sealing, and dust-exclusion. 


TABLE 1—OIL ABSORPTION CAPACITY OF SAE FELTS AT 76 F2 





| Felt Density 
| SAE Per cent 
No. Specific 
Gravity  =§ 85.0 — 
F-1 35.20 165% =| 17% | 
F-3 31.00 203% 183% 
F-5 | 25.90" | 238% =| 225% =| 
F-7 26.70 232% 206% 
F-10 18.70 | 427% 450% «= | 
F-11 19.45 387% 382% =| 
F-13 17.40 356% | 359% 
F-15 18.45 334% 331% 


SAYBOLT VISCOSITY1 


__ 41.2 — 46.1 oe 61.3 770 
i 
161% } 173% 179% 155% | 
212% 200% 201% 205% 

240% 241% 244% 252% 

252% 241% 233% 227% 

456% 476% 470% 476% 

341% 367% 461% 354% 

378% 394% 384% 392% 

349% 353% 348% 363% 





1 Saybolt Viscosities at 210 F. 


% Per Cent Weight Increase at Saturation Point as determined by Volume Displacement Method at 76 F. 
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The impervious septum may also be on only one side of the 
washer, as in (b). The multiple laminations of (c) to (e) 
inclusive are further modifications, developed for progressively 
more difficult mechanical sealing operations. In each case, the 
impervious layer of oil-resistant Hycar functions as a positive 
dam against low viscosity lubricants. These seals will also 
withstand a moderate amount of lubricant pressure. 


IMPREGNANTS 


Both plain and laminated felt seals may be impregnated with 


standard grades of oils and greases, or special treatments may . 


be used to meet unusual conditions. For minimum friction, 
micronized graphite is employed. For pressurized service, or 
to exclude water or mud, impregnations of paraffin, petro- 
latum, or graphite are sometimes used, as in marine stuffing 
boxes and plunger valves, and in other critical sealing appli- 
cations. The versatility of felt for sealing purposes is one of 
its important advantages. 


DESIGN CONSIDERATIONS 


Both plain and laminated felt seals have a rectangular cross 
section. The inside diameter of the washer is from 0.005” to 
0.030” less than the outside diameter of the shaft over which 
it is to fit, depending upon the type and density of the felt 





COLLABORATION 


American Felt Company engineers will gladly collaborate 
with you in such matters as design of seals and selection ef 
the proper type of felt. The material in this advertisement is 
a condensation of data given in American Felt Company Data 
Sheet No. 11, “Felt Seals, Their Design and Application.” 
This contains additional technical information, such as tables 
showing oil absorption capacity and dimensional tolerances 
and degree of housing compression for plain and laminated 
felt seals. This eight-page Data Sheet is the outstanding paper 
on this subject. A copy will be sent you if you will write your 
request on your letterhead. 


APPLICATIONS 


(plain and laminated felt seals) 


SAE Felt Grades Shaft Diameter Application 


Difficult oi! or grease retaining condi- 
1.0” tions and shaft speeds exceeding 1000 
1.5” to 4.0” feet per minute 

Oil or grease retaining washers for 
5” shaft speeds between 750 and 1000 feet 
0” per minute. Also, difficult dust-exclud- 

ing conditions where shaft speeds ex- 

ceed 1000 feet per minute. 

Oi! or grease retaining washers for 

shaft speeds less than 750 feet per 

minute. Also, dust-excluding washers for 

shaft speeds less than 1000 feet per 

minute 


Precision ball bearing seals. 





specified. Thickness of the washer also 

depends upon the type of felt, and increases 

with shaft diameter. Some typical designs “Y F 2B 

are shown in Fig. 2. Fa a0s-aows~~SC~S ;<CSCS« 7 Agee 

Turned or cored housings are preferably oo 

designed with tapering sides in the form of Ni ea 

an isosceles trapezoid with the sides in- ee Ha B\\ AY, 
: SBS 


clined from 4° to 7°. This taper serves to Si 


compress the washer radially inward, effect- 
ing a constant pressure on the shaft. In the 
case of exterior glands or packing plates 
where the design requires that one wall be 
at right angles to the shaft, the inner wall 
of the housing should be inclined. 


SELECTION 


Felt seals, plain or laminated, are recom- 
mended where operating temperatures lie 
between —60° and 250°F. and where peri- 
pheral shaft speeds do not exceed 2000 feet 
per minute. Since felt is an engineering 
material, thoroughly understood and standardized, selection 
of the proper type to meet any given conditions within the 
above range can be made with complete confidence. In gen- 
eral, S.A.E. F-1, F-2 and F-3 felts are used for difficult oil or 
grease retaining conditions, with shaft speeds over 1000 feet 
per minute. S.A.E. F-5, F-6 and F-7 felts are employed for 
lubricant-retaining washers at shaft speeds between 750 and 
1000 feet, and also for difficult excluding conditions at speeds 
over 1000 feet. S.A.E. F-10, F-11, F-13 and F-15 felts are 
suitable for lubricant retention at shaft speeds less than 750 
feet per minute, and as dust-excluding washers, for shaft 
speeds less than 1000 feet per minute. S.A.E. F-50 felt is 
employed in precision ball bearing seals. 


PRESSURE 
LAMINATED 


FORMS 


American Felt Company supplies felt for seals either in roll 
or sheet form, or cut into washers to your specifications. This 
felt is in abundant supply, uniform in quality as to each type, 
deliveries are prompt, and in most cases the felt washers are 
the lowest-cost parts of a given machine or assembly. 
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ELT SEAL 








(8) 
LAMINATED FELT on AND OUST SEAL 
Housing with slight axial compression 


Y\\Y 
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SELF - CONTAINED UNIT 
LAMINATED FELT SEAL 
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(c) 
LAMINATED FELT aaa 















Engineering and Research Laboratories: Glenville, Conn. 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, St. Louis, 
Philadelphia, Atlanta, Rochester, Dallas, San Francisco, Los Angeles, 

Portland, Seattle, Montreal 
































You're always “in good shape” when you 
work with Brass. For no other metal behaves 
so well under all operations. No matter whether 
it’s deep-drawn, spun, stamped, turned, or tooled 
in any way, you can always count on consistent 
co-operation, metallurgically, from the particular 
Bristol Brass alloy you use. Often Brass can be 
intricately formed in one operation, where an- 
other material would take several operations. 


The modern mills here at Bristol regularly 
supply Brass sheet, rod,‘and wire to many na- 


THE BRISTOL 


-++fhere’s no question that you need BRASS 


———E 


tionally-known fabricators with a calculating 
eye for costs . . . who find Brass their most 
profitable basic material at all times. 


As a matter of fact, there are score of uses — 
from turbines to turban-ornaments — in which 
no thoroughly satisfactory substitute has ever 
been found for Brass... cost-wise, production- 
wise, or market-wise. And it may well be that 
there’s such a place awaiting Brass right in your 
own product right now. It would bear looking 
into anyway, wouldn't it? When? 


BRASS corporATION 


Makers of “Brass since 1850, “Bristol, Conn. 


New York Office: 15 Park Row, New York City - 


Pittsburgh Office: 438 Oliver Building, Pittsburgh, Pennsylvania 


Rochester Office: 616 Temple Bldg., Rochester, N.Y. + Providence Office: 827 Hospital Trust Bldg., Providence, R. I. 


ELECTRICAL MANUFACTURING, October 1947 








Already design engineers have utilized the SB-1 for over 
10,000 circuit-sequence combinations on low-capacity cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


A few of the many applications include control switching of 
machine tools, solenoids, motors, circuit breakers, and elec- 
tronic apparatus; and the transfer switching of meters and 
instruments. 


For example, the SB-] is exceptionally suitable for cur- 
rent-transfer applications because of its high current-carry- 
ing capacity. Also, design engineers have found the 
“overlapping sequence” and ‘“‘make-before-break’’ 
features particularly desirable. 


It's easy to select and order the SB-1 switch to solve your 
particular application problem ... 


WRITE YOUR OWN TICKET... 


HANDLES A variety of attractive switch handles in fixed 
pistol grip, oval, radial, round, and knobbed styles as well 
as removable oval handles and key locks are available. 
Choose the handle you desire and specify the engraving on 
the escutcheon plate. 


HOUSINGS SB-1 switches are available with water- 
tight, dust-tight, oil-immersed, fabricated-metal, or explo- 
sion-proof housings. Select the housing that fits your 
installation problem. 


CONTACTS Determine the contact sequence from your 
circuit and check them off on a contact diagram. (See 
example.) 


Your nearest G-E sales representative will be glad to 
assist you in the proper selection of an SB-1 control and 
transfer switch to solve your particular circuit-sequence 
problem. Also, ask him for a copy of GEA-4746 which gives 
additional information about the all-purpose SB-1, or write 
to Apparatus Dept., General Electric, Schenectady 5, N. Y. 









Approximately 
one-half 
actual size. 


Here’s the circuit—An ammeter transfer switch. Contacts of the all-pur- 
pose SB-1 are shown within the colored rectangle 


Contacts ee 
handle end _|[3]interjinterlinter|2 |interlinterjinter | 
pooner 
434; 6 ee ee 


















This contact diagram provided an easy way to specify the exact circuit- 
sequence combination needed for the above application 





SB-1's—neat, compact, matched to the job—on the completed switchgear 
panel for a large central station installation 


GENERAL @ ELECTRIC 
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Out-of-round 
means 


out-of-stock 


This studied revolution of a Federal Ball Bearing is the 
forerunner of many thousands at high-speed every minute 
of its long operating life. The O.D. high and low spots, 
which mean taper and out-of-round, are intercepted at this 
point of Federal’s inspection control. I.D. grinding, too, is 
held to such critical account to assure that bores are cylin- 
drical, not bellmouthed, tapered or out-of-round. 

Proper operating fit is the end result...correct running 
clearances maintained between the housing and shaft. 

Taking the “measure” of a bearing to Federal’s rigid 
standards involves over 100 individual production, inspec- 


tion and cleaning operations—with every fourth operator 








an inspector. Out of this system of check and re-check, fifty 
years in the developing, Federal Bearings are equipped to 
deliver friction-free performance on any assignment. 
Your application may benefit from a Federal Ball Bear- 
ing installation. Our representative in your vicinity will 
gladly talk it over with you. Write for catalog “K* It de- 


scribes the complete line of Federal Ball Bearings. 


THE FEDERAL BEARINGS CO., INC. » POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 


Detroit: 2640 Book Tower—26 + Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Bivd.—36 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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Overload device operates on 
“soldered ratchet” principle. Impos- 
sible to hold switch closed under 
sustained overload. Easily reset with 
switch lever after overload is cleared, 





A SMART-LOOKING STARTING SWITCH 


for Motors of One Horsepower or Less 


This popular manual starting switch has 
been redesigned .. . inside and out. Its 
attractive plastic enclosure harmonizes with 
the streamlined contours of modern appli- 
ances and machines. There is more wiring 
space ... more accessible terminals ... 
more protection for motor and operator. 

Meet 1947 N.E.C. Code requirements 
with this new Bulletin 600 Switch ... it is a 
sales asset to any motorized machine. 


Bulletin 600 Starting Switch is a manually 
operated snap switch with thermal overload 
device. Essential for most small motor applica- 
tions. See 1947 N.E.C. Ruling, below. 


ARTICLE 4322-C ONE HORSEPOWER OR LESS 
AUTOMATICALLY STARTED. Any rn sr of one horse 
power or less which is started « 


protected against overcurrent 


NATIONAL ELECTRICAL CODE: 


See Next Page 
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BULLETIN 600 Manual Starting Switches 
for Motors up to One Horsepower 


eee 



















































SELECTOR SWITCH SAFETY SEAL 


For 3-way “HAND-OFF The cast iron enclosure of 
AUTOMATIC" control. Selec- this Bulletin 600 starting 


tor switch on left; Bulletin switch has machined seal 
600 starting switch on right. between cover and base for 
Two-way units also available. hazardous gas applications. 


These Bulletin 600 Manual Starting Switches 
show some of the Allen-Bradley switching units 
extensively used for air-conditioning and refrig- 
eration service. 


OVERLOAD PROTECTION —In spite of their 
extreme compactness they provide accurate and 
dependable overload protection for motors under 
one horsepower. Thermal elements for the over- 
load device are available in over three dozen 





/ 
Auatlalle in a Wide Variety of Forms and Euctosures ] 
7 o »* he a © Om . 


PILOT LIGHT GENERAL PURPOSE 
In this form, a red pilot light The plastic enclosure of this 
is combined with Bulletin 600 Bulletin 600 starting switch 
Switch in cast iron enclosure. is in harmony with the 
For watertight or weather- streamlined appearance of 
proof pilot control service. the most modern equipment. 


ratings from 0.2 ampere to 12.7 amperes— for 
accurate overload protection. Meets all N.E.C. 
code requirements. 


NO CONTACT MAINTENANCE—The silver 
alloy contacts require no cleaning, dressing, or 
filing, since any oxides that may form are good 
conductors. Low contact resistance is always 
assured. Just install these Allen-Bradley starting 
switches ... and forget them. 


MANUAL SWITCHES FOR MOTORS UP TO FIVE HORSEPOWER 


For installations up to 5 hp, 
220 v., 7% hp, 440 v., use Bulle- 
tin 609 Manual Starting Switches. 
Provide accurate overload pro- 
tection and years of trouble-free 
operation. Standard enclosures 
are available for every service. 


This cast iron 
enclosure, with 
bolted machined 
covers, is for use 
in explosive 
atmospheres. 
Other standard 
Allen-Bradley 
enclosures are 
available, 


ALLEN-BRADLEY CO.., 
MILWAUKEE 4, WIS. 


Bulletin 609 Across-the-line 
Starters are operated mechani- 
cally with START and STOP but- 
tons. Cannot be used for auto- 
matic control. For such installa- 
tions, use Bulletin 709 Magnetic 
Starters with 2- or 3-wire control. 


Bulletin 609 
Manval Starter 
In flush type 
pressed steel 
enclosure is de- 
signed for flush 
mounting inma- 
chine housings. 
Makes attrac- 
tive installation. 





1316 S. Second St. 


ALLEN-BRADLEY 


aR 





SEE OTHER SIDE 






Dependability in tough service is a require- 
ment for Clark Trucktractors, indoors or 
out. To assure such service, Fiberglas insu- 
lated motors are used in these sturdy ma- 
terials handling units. 

Because Fiberglas insulation withstands the 
conditions which most frequently cause motor 
burnouts, it is being used to provide an extra 
margin of safety in many types of equipment. 

Wherever heat, moisture, corrosive vapors 
or acids may be encountered by electrical 
equipment of any kind, specify Fiberglas 


CLARK TRUCKTRACTORS get a lift- 


from Fiberglas* Electrical Insulation 


Electrical Insulating Materials and be sure 
of more efficient operation at lower cost. 

Fiberglas Electrical Insulating Materials 
are available in forms to meet practically 
every insulation need. If you are concerned 
with the design, manufacture, use or main- 
tenance of electrical equipment, get all the 
facts about Fiberglas Electrical Insulations. 
Write for catalog EL 46-11. Owens-Corning 
Fiberglas Corporation, Dept. 866 Toledo 1, 
Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Litd., Toronto, Ontario. 


OWENS-CORNING 


FIBERGLAS 


tm @616. ub Pat OFF 


*Fiberglas is the trade mark (Reg. U. S. Pat. Off.) 
for a variety of products made of or with glass 
fibers by Owens-Corning Fiberglas Corporation. 
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Up to 134% more starting torque per pound 
of motor... with as much as 116% more maxi- 
mum torque per pound! As much as one third 
smaller...yet stronger mechanically AND 
electrically than any previous Westinghouse 
induction motor! 

That’s the achievement represented in the 
Westinghouse Life-Line—the biggest single ad- 
vance in fundamental motor design in 58 years. 

It wraps up in one solid steel-encased package, 
user preferences formerly obtainable only as 





custom-built features, if at all. 

It makes available to industry, in a standard 
line of motors, improvements perfected for 
special wartime requirements. 

Life-Line Motors are now in production at the 
new Buffalo Westinghouse Motor Plant, in 
frame sizes representing the popular demand of 
induction motor ratings. Check your nearest 
Westinghouse office for availability, or write 
Westinghouse Electric Corporation, P. O. Box 
2025, Buffalo 5, N. Y. J-21408 





Westinghouse 


PLANTS IN 25 CITIES... 





OFFICES EVERYWHERE 


lmO0r%Ors 








ALL-STEEL PROTECTION 


All frames, feet and brackets 
are HEAVY STEEL. Stators are 


far stronger...new core lock- | 
ing device eliminates rivets. | 


LESS SPACE PER HP 


Life-Line Motors occupy less 
space per hp than any other 
standard motor... are easier 
to build into machines and 
install in cramped quarters. 


NO LUBRICATION FOR 5 YEARS 


No greasing is needed for AT 
LEAST FIVE YEARS. Bear- 
ings are pre-lubricated...seal- 
ed against dirt and moisture. 


IMPROVED WINDINGS 


New insulating materials... 
coil winding techniques 
.-. stator slot designs... give 
new record-setting protection 
against electrical failures. 


NEW QUIET SMOOTHNESS 
Life-Lines cut vibration and 
noise to new low limits for 
standard motors... satisfy 
many “special motor” needs. 


NEW SLEEK LINES 


The Life-Line has sleek lines 
..-asmooth finish... discour- 
ages dust and dirt accumula- 
tions... harmonizes with mo- 
dern machine and tool design. 








The Plaskon Molded Color case for the 
CUBE STEAK Machine is 15%,” bigh, 
15%” wide, 9" deep, and weighs 
7 lbs. 11 ozs. The Housing is molded 
by General Electric Co., Scranton, Pa. 


2 


THE FAMOUS 


MACHINE 









HEREVER you buy or eat cube steak you 

find the Super Cube Steak Machine. The 
name Cube Steak is a trade-mark, and can only 
be applied to steak cut on machines manufac- 
tured by the Cube Steak Machine Company, 
Boston, Massachusetts. These people are the origi- 
nators and sole manufacturers of Super Cube Steak 
Machines, so widely used in meat shops and eating 
places all over America. 


The gleaming white Plaskon Molded Color hous- 
ing of the Super Cube Steak Machine serves many 
purposes in this application, and serves them well. 
The color alone is suggestive of cleanliness and 
sanitation. The non-porous surface cannot be 
stained or become discolored. It will not tarnish, 


PLASHON 


TRADE MARK REGISTERED 


MOLDED COLOR 













check, or corrode, and can be kept spotless and 
bright by ordinary washing. 


Plaskon molding materials are available in a 
beautiful range of colors—clean, clear tones that 
are uniform and unchanging, because they are 
solid, permanent color through and through. 
Plaskon Molded Color is warm and friendly to 
the touch. Plaskon Molded Color is strong, shock- 
resistant, won’t shatter. It is a non-conductor of 
electricity, and has high dielectric strength. 


We shall be glad to help you adapt the many 
advantages of these versatile materials to your 
manufacturing and merchandising needs. Write 
for free illustrated book showing many appli- 
cations of Plaskon* products. *Reg. U. S. Pat. Off. 


PLASKON DIVISION 
LIBBEY * OWENS + FORD GLASS CO. 


2137 Sylvan Avenue * Toledo 6, Ohio 


Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 
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IF VIBRATION AND NOISE 


CUSTOMERS? AND YOUR SALES? 


ISTRACTING, fatiguing noise and vibration lower your efficiency 

. and your employees’. Maybe it’s noisy office equipment . . . or 

pounding factory machinery . .. whatever the cause, it can be hushed with 
Lord Vibration Control. 


But what about your product .. . is it-noisy or whisper-quiet . . . jerky 
or silky-smooth? Remember ... if noisy vibration spoils your disposition, 
it can ruin your customers’ ... and your sales. 


So better take another look . . . chances are your product will get fresh 
sales appeal with a Lord Vibration Control System . . . plus a new kind 
of smooth, quiet performance that outsells competition. 


Whatever you make, you can increase your sales by eliminating costly, 
nerve-wracking vibration and noise. It will pay you to consult Lord... 
make us your headquarters for product improvement by Vibration Control. 


MUN Lee 
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The versatile Wilco Line includes 29 WILCO THERMCMETALS which 


(THERMOSTATIC BIMETALS) 


help manufacturing customers meet all conditions of bimetal applica- 
tion... all applications where response to temperature is required. 


In Wilco’s versatile line are Wilco 
Thermometals (Thermostatic Bimetals) 
that “bend” to your will . . . that 
precisely meet your requirements. 
Wilco Thermometals are designed 
for a wide variety of uses including 
» « « Temperature Indication .. . 
Temperature Control... Temperature 
Compensation . . . and Sequence 
Control. 


CHARACTERISTICS—Wilco Thermo- 
metals cover temperature ranges 
of maximum resistance from 50° to 
800° F... useful deflection from minus 
100° to plus 1000° F... and include 
a wide range of electrical resistances. 


PERFORMANCE — Wilco Thermo- 
metals give precision performance 
in hundred of applications, including 
Circuit Breakers, Furnace Controls, 
Flatirons, Safety Pilots, Electric 
Blankets, Carburetors, Cigarette 


Lighters, Fluorescent Light Starters 


and Automatic Toasters. 


AVAILABILITY — Wilco Thermometals 
are supplied in all shapes, including 
strip, straight cantilever blades, U- 
shapes, spirals and helices . . . or as 
parts of assemblies with shafts, studs, 
brackets, contacts, braids or springs. 
Whatever your requirements for 
Wilco Thermometals, Wilco engineers 
will gladly help you. 


WILCO PRODUCTS INCLUDE: 


THERMOSTATIC BIMETAL—All tempera- 
ture ranges, deflection rates and electrical 
resistivities. 


CONTACTS—Silver-Platinum-Tungsten-Alloys- 
Sintered Powder Metal. 


SILVER CLAD STEEL 


JACKETED WIRE—Silver on Steel, Copper, 
Invar or other combinations requested. 


ROLLED GOLD PLATE AND WIRE 
NI-SPAN C* New Constant Modulus Alloy 


SPECIAL MATERIALS 
%*Reg. Trade Mark The Internationa! Nickel Co., Inc 





(WILD) The H. A. Wilson Company 


105 CHESTNUT ST. - NEWARK 5, NEW JERSEY - Branch Offices: Chicago, Detroit, Los Angeles, Providence 








Wilco Thermometals 
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Five years ago no one dreamt of using solenoids 
for the jobs they’re doing today. 

In many applications Namco Solenoids are re- 
placing gear trains, levers, linkages and other 
complicated mechanisms for automatic operation. 
And they’re giving trouble-free, dependable per- 
formance—at a saving in both space and expense. 
What’s more, remote control is no trick—opera- 
tion is through wires, not pipes or shafts—to any 
point, however inaccessible. 

We've engineered Namco Solenoids to operate 
hydraulic valves, apply brakes, engage clutches, 
close switches, operate safety devices and do many 
other similar tasks. But don’t think of 
solenoids as a stock commodity, to be 
bought off the shelf. Each of these jobs is 
a specialized problem, calling for a spe- 
cialized application—with the engineer- 
ing help of an expert. 

Take the push-type solenoid illustrated, 


SOLENOIDS 
ENGINEERED 


for 


AUTOMATIC 
OPERATION 


for example. In it we’ve incorporated a leather 
saddle to cushion the return blow of the plunger. 
By eliminating the clips or pins commonly used for 
this purpose we distribute the impact, absorb the 
shock and cut down noise. The result is the addi- 
tion of literally millions of contacts to the sole- 
noid’s life. 

That kind of engineering “know-how” comes 
only from experience. That’s why we say, if you 
haven’t yet adapted solenoids to your product, 
come tous. We'll help you engineer the size and style 
best suited to your job—and the terminal blocks 
that go with the housing or mounting selected. 

Like more details? We're ready to 


serve you. 


Ask for Bulletin giving complete details on 
Namco “Stellite-Welded” Solenoids—built-in 
sizes with ratings from 2)4 to 25 pounds, push 


or pull, 1” stroke. Use the coupon. 


pr National Acme 
East 131s¢ 
Cleveland 8, =" 


Please send Bulletin EM-46 


The NATIONAL ACME CO. 


170 EAST 131st STREET e@ 


CLEVELAND 8, OHIO 
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Do your junction boxes 








look like TH//S.. 


Junction box overstuffed with wire 
splices wrapped with rubber tape and 
an outside wrap of friction tape. When 
these bulky splices are jammed in you 
really have an overstuffed junction box. 


or like THIS 2? 


This junction box has the same num- 
ber of splices, but they are wrapped 
with No. 33 “SCOTCH” Electrical Tape 
with Vinyl Plastic Backing. The thinness 
of the tape makes the difference in the 
bulk of the wrapped splices. 


If your junction boxes are overstuffed 
with splices wrapped with rubber tape 
and friction tape switch to 


Wo. FF 


REG. U.S. PAT. OFF. 


For Superior Dielectric and Mechanical Protection 


With an overall thickness of .007" No. 33 “SCOTCH” 
Electrical Tape with Vinyl Plastic Backing has a dielectric 
strength of 8000 volts. OTHER ADVANTAGES—high stretch, 
flexibility and resistance to flame, water, oils, acid, alkalis. 


Write for a free sample to try in your own work. 





COTCH Z-*“ TAPE 


WITH VINYL PLASTIC BACKING 
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GENERAL-PURPOSE D-C MOTORS 
Designed for general-purpose appli- 
cations. Often used with a-c and d-c 
conversion equipment. Gives you 
quiet operation. Comes in wide range 
of horsepower ratings and speeds. 


D-C GENERATORS AND 


MOTOR-GENERATOR SETS 
Recommended as d-c power unit for 
industrial devices or as exciters for 
large equipment. Available in output 
ratings of 125, 250, and 500 watts 
continveus duty; 125 and 250 d-c 
volts. 


LOW-VOLTAGE SPECIAL D-C MOTORS 
Operate from power sources com- 
monly used on busses, trucks, rail- 
road equipment, battery-operated 
industrial trucks, etc. Sturdy adapt- 
able motors, built usually from 
general-purpose motor parts. 


DYNAMOTORS 
Give you reliable means of convert- 
ing d-c power to other voltages, or to 
a-c. Recommended for neon signs, 
locomotive headlights, communica- 
tion equipment, etc. A light but 
sturdy unit. 


A-C GENERATORS 
Offer you effective source of a-c cur- 
rent for places where it otherwise 
would be unobtainable. Available in 
standard ratings. Strong, well con- 
structed power units. 


MOTOR AMPLIDYNE-GENERATOR SETS 
AND AMPLIDYNE GENERATORS 


Give unusually quick response over 
a wide range of operating loads. 
Thus, the amplidyne generators are 
suitable for many applications. 
Available in single units or assem- 
bled with motor drive. 


HIGH-FREQUENCY MOTOR 
ALTERNATORS 
Highly recommended for testing 
equipment and source of power sup- 
ply for high-frequency machines. 


Small and lightweight units, but 
sturdy and hard-working. 


Ae 


GENERAL @ ELECTRIC 
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It has been a long time since we have talked 
about short deliveries on fractional-horse- 
power motors. But our engineering and manu- 
facturing facilities are now available to give 
you just that on d-c fhp motors, generators; 
and motor-generator sets. Whether you re- 
quire a few motors or many, we are ready to 
help you. 

Available for quick short deliveries are 
general-purpose d-c motors, d-c generators 
and motor-generator sets, low-voltage special 
d-c motors, dynamotors, a-c generators: 
motor amplidyne-generator sets and ampli 
dyne generators, and high frequency moto, 
alternators. 

These equipments have a variety of appli- 
cations. Our staff of experienced fractional- 
horsepower motor engineers can help you 
with design and application problems. These 
men accumulated a vast store of new “know 
how” from thousands of war jobs. Combine 
this with previous accumulation of design 
knowledge and application experience, and 
you have 46 years of experience at your 
service. 

Whether it is a new or old application, we 
can help you. Save you time and money, too! 
For more information on the kinds of equip- 
ments we can offer you for quick delivery, 
write for GEA-4871, or call your nearest G-E 
office: 

Mail This Coupon For Bulletin Describing Available 
D-c, 


HOanrxwreweeetaeen weeeagsesesesawaaasese 


General Electric Company 
Apparatus Dept., Section E700-84 
Schenectady 5, N. Y. 


Please send me bulletin, GEA-4871, which describes 
G-E d-c fractional-horsepower motors and genera- 
tors available for short delivery. 


BBBeeeweeee eee suse dd 


HOxeeeeeeeeesesve esse sees as 
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Z SROCALTY NUTS. MOE Cc amson LOCK Su the 
cone, barrel, plier, oblong, : 
b Tri-Slet, half-round One-piece, all-steel—can be 
. re-used repeatedly 


SEMS — Pre-assembled Screw and 


Lockwasher units 
=) 
‘ 3 


oe , 









MELLED STUDS in a full range of DARDELET RIVET-BOLTS with the ae 
sizes locking thread . . . time savers i 3 
for steel construction x. : 
; 3 
WEATHER-TIGHT Bolts—modern PHILLIPS and CLUTCH RECESSED PLACE BOLTS—for locking as- “1035” SET SCREWS of hi-tensile 
fasteners for wood assemblies — HEAD Machine Screws and Sheet semblies rigidly heat-treated steel, square head 
eliminate counterboring Metal Screws or headless 
“BENT” Bolts, including U Bolts, WIRE ROPE CLIPS with the new PIPE PLUGS, square head and LOK-THRED Studs and Pipe Plugs 
4, L, Hook and Eye Bolts Hi-Cente: —" and extra- headless; forged steel, heat- — Thread locks and seals in stand- 
strength U treated ard tapped holes 


oo 
=, ~ = oF 





ROAD MACHINERY and other COTTER PINS of steel, brass, ‘BICYCLE PARTS, from exiles and 
heavy equipment parts—high '  -@luminum and stainless steel saddle bolts to chain-adjusting | 
ae “BOLTS, NUTS & SCREWS"— a compilation of important 


technical articles on the manufacture, inspection, specifi- 
cation and use of fasteners; order from The Lamson & 
nian Cob OO er si 


le CARRIAGE BOLTS e MACHINE BOLTS e LAG SCREWS e WEATHER-TIGHT BOLTS e COTTER PINS e SEMS e KEY BOLTS e CHAIR and LADO 


DNG NUTS e DARDELET RIVET BOLTS e CLIP BOLTS e PLOW BOLTS e TIRE BOLTS e SHEET METAL SCREWS e MACHINE SCREWS e STOVE! 7, 5 


OR BOLTS e PHILLIPS SCREWS e CAP SCREWS e SETSCREWS e PIPE PLUGS e HOT PRESSED and COLD PUNCHED NUTS e SKEIN NUTS e #6 BO 
HEAD BOLTS e -CLUTCH HEAD SCREWS e TAIL NUTS e HEEL BOLTS e ACORN NUTS e CAPPED NUTS e SLEIGH SHOE BOLTS e STOVER rae 


INS e CONNECTING-ROD BOLTS and NUTS e PLACE BOLTS e MARSDEN NUTS e SELF-TAPPING SCREWS e  FITTING-UP BOLTS e U BOLTS e 





LAMSON 
MILLED STUDS 


| ee Milled Studs are a great LAMSON LOK-THRED STUD 


deal more than accurately made threaded fasteners. They 
are precision engineered parts—manufactured on the This new patented “super” stud fits into 
most modern equipment and tolerance-controlled for 
ease and speed in assembly operations. 


standard tapped holes, yet it Jocks and 


; : seals. For complete technical informa- 
Threads and shanks are true and concentric; which 


means that Lamson Studs turn straight in tapped holes tion on the Lamson Lok -Thred Stud, 
and stand straight and true to receive other parts. There send for our free illustrated LOK- 
is no fumbling or forcing to assemble mated parts. THRED booklet. 


Lamson Milled Studs are available with standard length 
threads or can be made to order with any required THE LAMSON & SESSIONS COMPANY 
1971 West 85th Street > Cleveland, 2, Ohio 


special thread length. We are also — to manu- : ae 
facture precision aircraft-quality studs, having made Mente ot Cleveland end Kent, Cite ° Ghuiaghent:*"Cihage 


millions of them within tolerances of two ten-thou- 
sandths of an inch. 


S$ e FURNITURE BOLTS e SEMI-FINISHED NUTS e LAMSON LOCK 
* STEP BOLTS e ELEVATOR BOLTS e -STOVE RODS e TRACTOR BOLTS « 
BOLTS e SPRING CENTER BOLTS-e HUB and WHEEL BOLTS e CONNECTI 
CONE NUTS e BARREL NUTS e OBLONG NUTS e CABINET BED BOLTS wEATHE 


LTS e@ PLASTIC INSERTS e EYE BOLTS e CLEVIS PINS e HINGE PINS e : » S9LREWS e CAP SCREWS e FIN 





When a little 


means a lot 




















PS z | a products in which yyou are ‘interested. | 
eo i | 
| c i 
| a ; | 
F i ) 
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| | i 
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| ' 
| Ces : Seon ed 
1] f uv 
i] % watt for UHF. Resistance film permanently ; 
| | bonded to solid ceramic rod. Length R 
| only %". Diameter '%". Availoble : 
i | |. pesistonce valves 30 ohms to 1.0 megohms. 
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FACTS WORTH NOTING 


a 


IRCON INSULATION CEMENT 
FOR ELECTRIC HEATERS 


TAM zircon cement 31568-H has been developed to meet all five major 
requirements of insulation cements: ]1—easy application: 2—refractoriness: 
3—certain limiting values to current leakage at operating wattage, under 
humid conditions; and under an externally applied stress voltage: 4—stability 
of insulation and structure through a 1000 hour-life test: 5 reasonable cost. 
Performance indicates an outstanding group of compositions, both electri- 
cally and ceramically. The results listed below apply to a particular structure 


for cement applied in a specific manner. Any variation may alter results. 


CEMENT OPERATING LEAKAGE» 


31568-H 0.002 M.A. 


In dry press work insulation thickness is 
the very low values obtained. 


STRIP HEATERS = 
Operating Leakage = 0.002 MA. 
Heater cold stress voltage 700 0.1 M.A. teak 
Heater cold stress voltage 1500 0.7 Mee ee “pees 
Heater hot stress voltage 700 0.00 M.A, _Refurns to normal in 15 to 
Heater hot stress voltage 1500 0.4 M.A. oe oe 


ye og 


3 
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> MORRIS mass-produces Sears 


Giant 6,000-ton Lake 
Erie Hydraulic Press 
forms a full 5’ recessed 
bath tub out of 14 gage 
steel in a single 145%” draw. 
Prior to drawing, sheets are 
sheared diagonally. They are 
then preheated and immersed 
in heated lubricant of same 
temperature in sunken tank 
shown under suspended sheet. 


ELECTRICAL MANUFACTURING, October 1947 





Roebuck bath Tubs with 
LANL ERIE Hydraulic Press 


HE forming of Sears Roebuck 
“Homart” recessed bath tubs by 
Norris Stamping and Manufacturing 
Company of Los Angeles, Céliserwia 
out of a single sheet off steel in a single 
draw is be lie -ved to be one of the largest 
and most difficult mass-production 
draw operations in the United States 
at the present time. The success with 
which this draw operation is being per- 
formed is attributed to special tech- 
niques developed by Norris engineers 
and to the use of a sturdy 6, 000-ton 
Lake Erie Hydraulic Press that makes 
possible precision control of drawing 
pressures and speeds. The draw is han- 
dled by two ope rators and the floor-to- 
floor cycle is less than two minutes. 
Thus Lake Erie Hydraulic Presses again 
Second operation—The drawn tub is placed in a 1,500-ton Lake Erie Hydraulic demonstrate their capabilities as mass- 
Press and trimmed to either a right or left hand tub. For maximum efficiency, production tools designed to simplify 


operations progress straight down the press line from initial draw at the left to and speed production, improve prod- 


ompleted tub at far right. : 
SOR PENS Cae ee: ee uct quality and decrease product costs. 


Third operation—The tub is 

flanged in a 3,000-ton Lake Erie 

Hydraulic Press. A 4” inverted 

flange extends along one side 
and the ends, and a 4” contoured flange 
on the opposite side. Final operations 
include wiping, piercing, attaching 
apron, gussets and braces and prepar- 
ing tub for enameling. 


imme f21 £2 


Tubs entering and leaving the 

Ferro-enameling furnace. Light 

tubs entering furnace at left are 

ground coated but not fired. Dark 
tubs at right are leaving furnace after 
being fired. When tubs have been fired 
again with white porcelain they will be 
ready for the home. 


a || LAKE ERIE ENGINEERING CORP. 


letinillustratingand | 
describing Lake Erie MANUFACTURERS OF 


Hydraulic Presses ’ ’ HYDRAULIC PRESSES AND SPECIAL MACHINERY 
—new high speed General Offices and Plant: 


automatic and semi- | 878 Woodward Avenue, Buffalo 17, New York 
automatic models of 


all sizes and types 2 
designed to increase ENGINEERING COR P. FELLER ENGINEERING DIVISION 
your production, im- 


sides th quelling t BUFFALO. NY USA. mM 


your products and < ny : : 
decrease their costs. 1100 Empire Building, Pittsburgh 22, Pennsylvania 


OFFI C# $s 1 oN NC ra St Oo 8:8 h Gn CO @: Bs Bs 
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. . « $200,000.00 saved through lower 
freight charges, reduced shipping damage 
costs, and more economical handling and 
storage made possible by Wirebound boxes 
and crates. Since starting to use Wirebounds 
eight years ago, company officials estimate 
that International Harvester has saved more 
than $1,000,000.00 in shipping and 


container costs! 


Each year, more than 300,000 Wirebound 
boxes and crates are used by the Harvester 
Company for shipping jobs such as these 
pictured here. Crankshafts, cylinder heads, 
complete gasoline engines, sheet metal parts 
and many other items are all shipped more 
economically and safely in Wirebounds. 


Wherever used, Wirebounds can mean 
extra savings for you through shipping 
economies. Send the attached coupon for 
complete information on Wirebound con- 
tainers. Or, even better, a Wirebound Sales 
Engineer will call to analyze your shipping 
problems completely and submit sample 
Wirebound boxes specially designed to ship 
your product more economically and safely. 


oe 
So 


Mad This Coupon Today 7 
WIREBOUND BOX MFGS. ASSN. 
ROOM #840, BORLAND BLDG., CHICAGO 3, ILL. 


CO SEND COMPLETE O SEND A SALES 














LITERATURE ENGINEER 
CT rani enereieeniiertag ecient POSITION sosseencansi 
aN hina ecient icici ahieiclieteristo pica 
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International Harvester Co. 
ships 75 pounds of tools in this 
Wirebound box with a tare 
weight of only 4-1/2 pounds! 





Note compact arrangement of 
component parts in this Wire- 
bound crate used for shippin 
cream separators. Note Rock 
Fastener loop closure. 


: 





This Wirebound hox with a tare 
weight of 5 pounds is constructed 
to ship 150 to 200 pounds of 


small parts. 





235 pound bull gear for an 
International Harvester tractor 


— ‘or shipment in a Wire- 
und with Rock Fastener 


closure. 


rey, } 


MOSCOW 


BOXES & CRATES 
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who build, buy, or use 
Electrical Equipment 






N general, electrical equipment represents a substantial in- 
I vestment. To guard against costly service interruptions, the 
many items of poleline hardware, connectors and similar acces- 
sories should possess the utmost in dependability. These acces- 
sories, while representing a very small part of the total cost, 
must withstand a relatively large part of the operating burden. 

The American Brass Company has:developed a number of 
copper alloys that have proved outstandingly suceessful in pro- 
viding the strength and toughness required to withstand gale 
and storm conditions and ever-changing temperatures ...and 
to resist the corrosive action of industrial gases and vapors, 
saline seaboard fogs and humid gulf coast atmospheres. Some 


typical applications of these Anaconda Metals appear on the 










following page. 47119 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 






Millions of Everdur* bolts, connectors, and similar accessories are now in *Reg. U.S. 
daily service, reducing replacement costs and failure of structural members. Pat. Off. 


mi Anaconda Copper Copper Alloys 








“RELIABLE” STRAIGHT-THRU 
DEAD END ASSEMBLY 


CALSUN BRONZE" “— 


EVERDUR® 10 1015 LOBES _ 


COPPER CUP 
EvERDUR® 1018 WASTES 1010 a 


EVERDUR™ 1010 JAWS 


copPER TUBE 
ees 


*Reg. U.S. Pat of. 





COMMERCIAL BR BRONZE YOKE jap 


RING 








—— 


Products serve better...last longer 


when the right metal 
goes into the right place 


Here are two examples, both supplied through the 
courtesy of the Reliable Electric Company, Chicago. 

Each of the metals used was selected in the alloy 
which contributes a combination of the most desi- 
rable properties. The metals for the component parts 
meet all requirements for workability and machin- 
ability ... while the assembled units provide the nec- 
essary high strength, vibration and corrosion resist- 
ance, and high electrical conductivity. 

Next time you get to the stage of “specifying met- 
als” call on us. Our Technical Department will be 
glad to work with you. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 








COPPER DIE PRESSED 
FORGED BODY 

HIGH STRENGTH 
OMMERCIAL BRONZE 286 


EVERDUR* 1015 


PRESSURE BAR COPPER CONTACT 


HITENSO* BB-961 — 
(CADMIUM BRONZE ) 
BOLT 


EVERDUR* 1015 
EYE BOLT 


“RELIABLE” HOT LINE 
CLAMP ASSEMBLY 


AN alouoA 


ANA mine to consumer 





COPPER and COPPER ALLOYS 








NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We are specializing on this popular size, shaded pole motor. 
You will be interested in our price and delivery schedule. Tell 
us your requirements. Write, wire or phone for sample. Memo- 
randum invoice; 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 


my f eriugg) COMPANY 


MANUFACTURERS O F PRECISION INSTRUMENTS 
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SLIDE 
oF ERs 
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wt 

<* 
4 
SS. 
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pvt 
a 
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NICKEL 
SILVER 


NICKEL 
ANODES 


PHOSPHOR 
BRONZE 


PHOSPHOR 
BRONZE 


2 
ix | ea 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN., 
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PIONEERS 
IN PROTECTION 


@ Here’s an M&W finish that permits accurate reten- 
tion of all desirable surface qualities of most metals . . . that 
adds lasting protection against heat, cold, weather, corrosion, 
stain and perspiration — Dulac Clear Universal Lacquer #462. 
It’s formulated to give good adhesion with either the spray, dip 
or brush method. And it fits into fast production schedules because 
in five to ten minutes this successful general purpose lacquer dries 
out of dust . . . hardens in one hour. For complete information, 
write for Technical Data Bulletin 110 or let an M&W technical 


consultant discuss your requirements privately with you. 


M&WC? ... ahere industry goes wilh finishing problems 


1976 


_MAAS\/ & WALDSTEIN COMPANY yowuts 
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Class 9007 Type AO 
standard contact mech- 
anism available in sev- 
eral contact and ter- 
minal arrangements. 


NEW OPERATORS for Square D’s 
Popular Precision Contact Mec 


to built-in machinery applications 


Class 9007 Type AB 
roller-operated mech- 
anism provides addi- 
tional over-travel and 
eliminates side thrust on 
operating button. 





Class 9007 Type AP 
plunger-operated 
mechanism has %” 
threaded ferrule for 
panel mounting, and 4” 
additional over-travel. 


SELF-CONTAINED MECHANISM for making or breaking 


circuit—in small space—with short movement and light pressure. 


1 ¢ Simple Operating 
Mechanism, consisting of 
only two alloy leaf springs, 
has no dead center position 
and gives exceptionally 
long life. 


4 « Heavy Contact Blade 
is entirely separate from op- 
erating mechanism. 








2 « Compression Return 
Spring of stainless steel in- 
sures positive operation and 
long life. 


5 e Four Terminals have 
No. 6-32 binderhead screws 
suitable for No. 14 wire. 


2 « Husky Melamine Case 
is not easily damaged 
through faulty installation or 
accidental impact, and is 
highly arc-resistant. 


6 ¢ Separate N.O. and N.C. 
Circuits have double-break, 
silver contacts.Ratings below) 


CONTACT RATINGS 


A.C. Voltage 
440 550 115 230 550 


Electric Ratings 110 ©6220 
Normal Amperes 15 10 
Inrush Amperes 40 20 


Gas 


DETROIT 





D.C. Voltage 


6 5 2 0.5 0.1 
10 8 


MILWAUKEE 


hanism extend use 


ee hd 


LOS ANGELES 








Class 9007 
Special operat- 
ing mechanism 
for door switch use— 
typical of the many 
special mechanisms 
that can be designed 
for a wide variety of 
built-in applications. 







SQUARE D CANADA, {TD., TORONTO, ONTARIO + SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 


ELECTRICAL MANUFACTURING, October 1947 

























Line 


eee - pra 
= 


SMALL SIZE with accurate operation, high 
electrical ratings and long mechanical life 
—Square D’s Class 9007 Type AW preci- 
sion contact mechanism, built into oil-tight 
enclosures. Available for either surface or 
flush mounting, roller or plunger operation 
and with a variety of standard and special 
‘operating arms. 


Flush Mounting, 
Plunger Operated 


Class 9007 wi a%° Surface Mounting, 
Type AW12-B1 % Plunger Operated 
Surface Mounting De 


is Flush Mounting, 
One-Way Roller 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


Taam 


5 a} 
i Fae ° =. , me 
: Z SAS ts = +) a 


HEAVY DUTY for applications where space is not 
a factor and where service is unusually severe 
—Square D's Class 9007 Type M contact mech- 
anism in surface mounting, oil-tight enclosures. 
Threaded conduit hub or back plate opening. 
Wide range of operating arms including stand- 
ard and extra over-travel construction, as well 
as many types of rollers. 


Standard Arm, 
and Roller 


Overtravel Arm, 
Two Standard Rollers 


Class 9007 
Type M21-B 


with Overtravel Arm 


Standard Arm, — 
One-Way Roller 


Overtravel Arm, - —_ 
Two One-Way Rollers 


Write for descriptive bulletin 9007 
SQUARE D COMPANY, 4041 North 
Richards Street, Milwaukee 12, Wis. 











For manufacturing, domestic, 


industrial and utilities 


wiring ae 


Specify wire and cable insulation 
made from GEON Plastics 


8 REASONS WHY... Excellent electrical properties 
Thin coating of insulation 

More conductors in a given space 
Ease of handling 

Easy stripping 


Light weight 


+ + + + F HF FH 


Resistance to ozone, wear, sunlight. 
water. chemicals, and most other 
normally destructive factors 


* 14 colors including NEMA standards 


Be sure to specify wire or cable insulated with GEON in 
order to get ai] these advantages. Or, for information 
regarding special applications please write Department 
I-10, B. F. Goodrich Chemical Company, Rose Build- 
ing, Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 





e ee 
B. F. Goodrich Chemical Company .....'::2:....... 


GEON polyvinyl materials * HYCAR American rubber « KRISTON thermosetting resins » GOOD-RITE chemicals 
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ELECTROL POWERPAK: A complete hydraulic power system used NEW DESIGN: Waldes Truar 
for controlling flaps and landing gear in aircraft—-griginally con- 3000 P.S.1. for plugs without threads 


DTM octet ol-(t- Mlle Pe tt eet dC ie a met l ilar: milling, ten tapping operatio 


Redesign with Waldes Truarc rings not only saved 15 Waldes Truare Retaining Rings 


us 65 cents a unit and 6% minutes production time, 


it made a more compact and finer product—reports effect these Savings 


Electrol, Inc., of Kingston, N. Y. Truarc helped cut 
4 ounces a unit, eliminated milling and tapping, 
allowed switching from skilled to semi-skilled 
labor. Maintenance was cut more than a half. © Replace 10 tapping operations 
Redesign with Truarc, and you will cut costs with grooves... ......-- 15 
and increase production, too. Wherever you use @ Increase accuracy of mating parts .03 
machined shoulders, nuts, bolts, snap rings, cotter © Replace pipe plugs with plugs 
pins—there’s a Truarc ring that does a better job made in automatics 
of holding parts together. All Waldes Truarc retain- 
ing rings are precision engineered, easy to assem- 
ble and disassemble, always circular to give a e Reduce production test time... .06 
never-failing grip. They can be used over and over 
again. Send us your problem. Waldes Truarc engi- 
neers will be glad to show how Truarc can help you. 


WALDES 


= TROUARL 


U. S. PATENT RE 18,144 


i 
i 

RETAINING RINGS ee 
i 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK (|) 
Canadian Rep.. Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 L — ee ee ee Se eS ee ee ee ee ee ee ee 


SAVING 
@ Eliminate 2 milling operations . . $.10 


é¢¢<¢#e #2 8 6 @ 


e Cut plug assembly time over 50 % 


Total savings per unit . . $.65 


® Send for new Truarc booklet, 
“New Development In Retaining Rings” 


Waldes Kohinoor, Inc., 47-10 Austel Place 17-T 
Long Island City 1, N. Y. 
Please send booklet, ‘New Development In Retaining 
Rings” to: 


\ > 


ee 


Name. 
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Title 


Company 


Sanne samawal 
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the bearing 
that created 


a°13,800 
SURPLUS 






_ pa i Sa lnc la oes 


to get your product 


If you use bushings or bearings, you ought to know about 
FORMETAL's *Improved Quality ... because it means dollar 
savings to you. A manufacturer of small motors, for ex- 
ample, recently ordered FORMETAL Superformed Bearings to 
replace the bearings he was using. Result: Performance is 
far better and the saving amounts to over $13,800—a sizable 
amount for so small an item! 





really rolling... 


FORMETAL 
= 


BUSHINGS 
AND BEARINGS 


%. 





2 The exclusive qualities of FORMETAL Superformed Bushings 

and Bearings offer you many opportunities for improvement 

at a saving. In a FORMETAL Bushing you can often use a 

thinner wall to provide the same strength as the thick wall 

. of an ordinary bushing. You can have a higher Rockwell 

bh hardness without loss of machinability. Custom-made 

; a oil grooves—vital to long and smooth performance are 
|e 

f 


engineered to your requirement. 


' 
| 
: 3 

4 


sis ie iw ag nag ok 


Are savings important to you? Then why not investigate the 
; advantages of using FORMETAL Bushings or Bearings —made 
Er of bronze, steel, or an alloy to your specification. Write for 
free catalog. Engineers and buyers of bushings, bearings, and 


ee Sete a ai ae a oe et cee cer eae ee spacer tubes will find it an extremely valuable reference book. 
National Formetal Co., Inc., 6611 Metta Ave., Cleveland 14, Ohio 








8 puyrpgen eernmmrnnne sce acer 
Pe + 


Please send free copy of your reference catalog. 


NATIONAL FORMETAL CO., INC. 


ESTABLISHED 1919 
Manufacturers of “Superformed” Bushings and Bearings...and Spacer Tubes 
6611 METTA AVENUE + CLEVELAND 14, OHIO 


Offices in DETROIT * CHICAGO * LOS ANGELES * INDIANAPOLIS 


SE onic s eabavedatbebd akeiiwcusill endl 


Product manufactured. ..............-.--.---------- 





Sei aE BNO ini ce ence cir entbeniingsiietibeas 
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Regardless of what your motor requirements 
may be—small motors . . . large motors... 
Wagner makes them all. The motor illus- 
trated is typical of the Wagner line of single- 
phase and polyphase motors. 


4 


Your MOST OBEDIENT SERVANT. 


... the Wagner Fractional Horsepower Motor 


Small in size... low in price... but 
it does a thousand different jobs in the 
stores, the shops, homes, schools and 
farms of America. Wagner fractional 
horsepower motors furnish the power 
to operate quick freeze units, com- 
pressors, stokers, pumps, and many 
other motor-driven appliances. 


The unfailing dependability of 
Wagner Fractional Horsepower 
Motors has made them the first choice 
of many manufacturers of small ma- 
chines and appliances. Millions of 
these motors have been built in the 


huge Wagner plant, and while they 
still play “hard to get” they are coming 
from Wagner’s motor assembly lines 
in ever-increasing quantities to help 
meet the pent-up demand for these 
outstanding small motors. 


Whether your motor requirement is 
large or small, Wagner can furnish a 
motor correctly designed to give you 
greater continuity of operation. The 
complete line of Wagner motors covers 
a wide range of types and sizes for 
every application. More than half a 
century of motor building experience 


Consult 


NR, re 
a 


assures the reliability of every motor 
bearing the Wagner name. Users of 
Wagner motors also profit by our 
quick, convenient, nationwide service 
facilities. 


Twenty-nine branch offices, located 
in principal cities, are ready to assist 
you, without obligation, whenever you 
have a motor problem. Write for 
Bulletin MU-185 for information on 
the complete line of Wagner Quality 
Motors. Address Wagner Electric Cor- 
poration, 6454 Plymouth Avenue, St, 
Louis 14, Mo. 


Wagner Engineers on all Electric Motor Problems 


M47-20 * ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS » 
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Formerly, with older-style controls, the range 
user was restricted to a few specific heats, 
with no “in-between” control 


NEW WAY 


With the new T-K Infinite Control, choice of 
heats is unlimited between 3% and 100% of 
wattage. This close control is what users have 
always clamored for. Now it's here! 


The Amazing New 


LS Infinite Control 


Also T-K Units for 
Many Other Needs 








® Worthy companion to the T-K Monotube 
surface heating unit is the T-K Infinite Con- 
trol—“‘the control of a thousand heats.” This 
ingenious device, created and made only by 
Tuttle & Kift, Inc., permits selection of 
exactly the degree of heat desired for any 
cooking operation. 

This delicate control of electric cooking heat 
was long considered impossible of attain- 
ment, but thanks to T-K engineering and de- 
signing skill, it is an accomplished fact. 
New electric ranges equipped with both the 
T-K Infinite Control and T-K Monotube sur- 
face units truly represent the latest and most 
modern development in the range industry. 


Manufacturers: Domestic 1823 N. Monitor Avenue, 
and Industrial Heating T iu TT L Ee & K » FT i a € Chicago 39, Iillinois—Cable 
Units—Switches—Controls f @ Address: TUTTLE KIFT 
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The Incomparable New 
| HERMO.-|‘LEEN 


e The new Thermo-Kleen Monotube sur- and performance. 
face heating unit is the year’s sensation in 
the electric range industry. Its many 
unique features—never before incorpo- 
rated in a surface unit—have been in- 
stantly recognized by makers of top-qual- 
ity ranges. Consequently, the Monotube 
has been adopted as standard equipment 
by many far-sighted manufacturers in the 
electric range field. Ranges equipped with 
Monotube units, the equally revolutionary 
T-K Infinite Control, or both, are hailed 
everywhere as the last word in efficiency 


The same spectacular Monotube construc- 
tion—with anchorless, free-acting, single 
coil—is now applicable to heating units of 
almost limitless variety. If you are design- 
ing a new product, redesigning present 
models, or have any application involving 
use of an electric heating unit, by all means 
consult us. Perhaps one of our stock units 
will meet your needs perfectly; if not, we 
can engineer and build one that will! 
Write today. 


World-Wide Distribution: BRITISH ISLES—Ferro Enamels, Ltd., Ounsdale Road, Wombourne, Wolverhampton, England... SCANDINAVIA AND EUROPE 
(Except France) —Ferro Enameling Corp. of Holland, V. Helmonstratt Voltastraat, Rotterdam (West), Holland... AUSTRALASIA—Ferro Enamels (Australio 
Pty., Ltd.), Bourke Road, Alexandria N. S. W., Australia... FRANCE AND POSSESSIONS—Societe Anonyme Pour L'exploitation des Procedes Ferro, 3 Rue 
Saint Georges, Paris 9 e, France... SOUTH AFRICA—Ferro Enamels (Pty.), Ltd., Johannesburg, South Africa... BRAZIL—Ferro Enamel S. A., Caixe Postal 
2948, Sao Paulo, Brazil... ARGENTINA, URUGUAY, CHILE AND PERU—Ferro Enamel S. A., Gibralter 1365, Avellaneda F. C. S., Argentina ... MEXICO 
—Ferro Enamel de Mexico S. A., Edificio C. |. B. A., Guerrero No. 2, Desp. 309-310, Mexico, D. F.... CANADA—Ferro Enamels Canada Limited, Oakville, 
Ontario, Canada... ALL OTHER COUNTRIES—Ferro Enamel Corporation, International Division, Cleveland, Ohio. 
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FRANK DAUSTER 
Foreman, Stock R 
WILBUR B. DRIVER CO 


J 
A “yes man- by his own choosing! 


Twenty-eight years of experience in drawing, annealing and inspecting re- 
sistance wire for Wilbur B. Driver Co., have taught Frank Dauster many 
things. He knows what constitutes quality, and he knows how to inject it 
into customers’ specifications. 


Frank considers himself a “yes man” because “yes” has been his answer 
even when customers specifications have appeared impossible to meet. 


A tribute to this kind of resourcefulness is the fact that, even with today’s 
‘ shortages, Frank stamps “Materials in Stock” on a majority of incoming 
orders—proof indeed that research and production have kept the pace. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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KURZ-KASCH FOR 
STANDARD KNOBS 


A functionally clean and logical 
design, this knob has served radio, 
electrical and other industries for 
over a generation. It has been an 
indicator control on everything 
from kerosene stoves to mammoth 
panel-boards and airplane cock- 
pits. It and its many companion 
radio, instrument and pointer 
knobs have made Kurz-Kasch the 
foremost source of standard plas- 
tic knobs in America. For full 
details, send for the newly-revised 
Catalog 103A. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


Millions of knobs to prove 
one thing about plastics 


Gooa plastics applications pay off—especially when they are 
designed with an eye on the years ahead. By “good applications”, 
we mean those that improve products quality-wise or cost-wise—or 
by supplying special characteristics. There’s not much future for 
plastics used otherwise, for you or your moulder. 


For example, we built the first mould for these control knobs 25 
years ago. They proved immediately popular, and have continued 
throughout the years to be a top-selling standard item—so much so 
that three additional moulds were quickly built to satisfy demand. 
We've produced million after million of them from these four 
original moulds. 


Whether it’s a stock or custom job up for consideration, we pride 
ourselves at Kurz-Kasch on correct plastics applications designed 
and engineered to get the most out of initial mould costs. We 
maintain that it is the long-running job proving the foresight and 
capabilities of the established custom moulder that really expresses 
the plastics industry’s bid for the future. 


Kur2-Kaseh 


FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 


Kurz-Kasch,inc. © 1419South Broadway * Dayten 1, Ohie 
Branch Sales Offices: New York * Chicago * Detroit * Los Angeles * Dallas 
St. Lovis * Toronto, Canada * Export Offices: 89 Broad Street, New York City 
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TO A design engineer like Arnold Eck-’ 
hart, Sr., of the Eckhart Manufacturing 
Co., the new small-power motor stand- 
ardization program makes good engineer- 
ing sense. It means, for one -thing, that 
designers are going to have a much simpler 
motor selection job. With standardization 
of ratings and performance, they are going 
to know in advance just what load a motor 
can safely carry. They are going to have 
greater assurance that the motors they 
specify are engineered specifically to give 
dependable service on the particular type of 
equipment they design. 


YU 


Y 


ey 
" ARNOLD ECKHART, SR., * 
President and Chief Design Engineer, Eckhart Mfg. Co. 
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i , . ° FOR EXAMPLE General Electric oil burner motors give 
Mor e for your money with you the economy of standard design in a motor that 


is tailor-made for oil-burner service. Meeting the 
S gt A ND A RD requirements of Underwriters’ Laboratories, Inc., 

these motors give years of quiet, reliable operation. 
Their trim good looks harmonize with modern 
burner design. 


i] 
SS 


THE NEW STANDARDS to which General Electric fractional 
horsepower motors are being built were not set by 
G.E. Nor were they set for the convenience of any 


fra - t 1 onda / h orse po wer other electrical manufacturer. Rather, they are the . 
result of co-operative effort on the part of motor users, 
your industry associations, and the National Elec- 
M O T O R ‘ trical Manufacturers Association. They represent the 








Washing Machine Oil Burner Machine Tool 





Unit-Bearing Fan 
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interchangeability of motors from different 
manufacturers. 

“In the long run, too, you should be able to 
give us more motors for our money.” 


F. V. OWEN, 
Director of Purchasing, Tecumseh Products Co. 


FRACTIONAL horsepower motor stand- 
ardization is a “natural”? for the purchasing 
agent. No wonder F. V. Owen, Director of 
Purchasing, Tecumseh Products Co., says: “‘I 
can see how, by sticking to standards, we'll 
have a better chance of getting off-the-shelf 


motor deliveries. This will mean fewer pur- 
chasing, inventory, and stocking problems. 
Moreover, standardization will give us wider 


best co-ordination of motor design with the current 
needs of fractional-hp motor users. As the needs of 
motor users change, moreover, these standards will be 
changed. They will be modified and modernized to 
reflect continuously the trends in user industries. This 
standardization is not staticl—and it is not limiting to the 
designer. General Electric now produces the 11 groups 
of definite-purpose motors shown, each specifically 
engineered to meet the needs of a certain application, 
and 11 types of general purpose motors. (More groups 
, will be added.) In each group you will find a full range 


of ratings—a total of more than 1600 standard motors to 
choose from. 


NEW BULLETIN DESCRIBES STANDARDS 


To help you determine just how the new NEMA 
standards will affect your motor selection problems, we 
have prepared a brief, but concise bulletin which tells 
what the standards are and how they are applied. Ask 
your local G-E office for bulletin GES-3565—and for 
data on any of the motors listed below—or write 
Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


i & | 


Belted Fan Coal Stoker Jet Pump 
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f pees is a case history demonstrating the remark- 
able suitability of Revere Low-Brass, 80%, (Red- 
Brass, 80%), for severe deep drawing operations. The 
first two draws are followed by an anneal at 1100° F. 
for 15 minutes. Then there is a reverse draw, in which 
the annealed shell is turned completely inside out. 
This gives additional depth to the shell and, at the 
same time, results in the pressure-pad flange required 
for all subsequent operations. Before the Revere 
Technical Advisory Service cooperated with Manning- 
Bowman Company to establish precise grain size 
control for the metal used, it was occasionally neces- 
sary to smooth the sidewall of the shell produced by 
the last draw by an additional spinning operation. 
Revere recommendations, not only with respect to 
the raw material as received by the customer, but in 


94 





ep DRAWING USE 


PRE BRASS 





Graceful and efficient electric percolator, chro- 

mium finish throughout, one of the Courtier series 

made by Manning-Bowman Co., Meriden, Conn. 
7 


the various processing steps, have assisted toward a 
substantial reduction in the costs of shell production 
and likewise in the cost of polishing and buffing before 
plating....The Revere Technical Advisory Service 
will gladly cooperate with you in selecting the proper 
Revere Metals for your fabrication processes and 
products. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich; New Bedford, Mass.; 
Rome, N. Y.— Sales Offices in Principal Cities, Distributors Everywhere. 
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Here is but one of many banks of 
machines that produce Belden Magnet 
Wire. It represents the most advanced 
design in accurate high-speed equip- 
ment for handling the enameling proc- 
ess. Every possible mechanical factor 
contributes to the uniform, high qual- 
ity of the finished product. 

But the machinery is little more than 
symbolical of the more important in- 
gredients of Belden Magnet Wires. The 
know-how to produce it and the know- 
how to collaborate in its application. 

Since 1902, through experience, 
through never-ending research— 
through constant performance studies 
under actual working conditions — 
Belden know-how has produced the 
first satisfactory enameled wire—supe- 
rior textile and synthetic coverings— 
and the newly announced “Celenamel” 
—a great new development. 
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Section of the Belden enameling department, 
where Beldenamel Magnet Wire is produced. 


Ol MAKES MAGNET WIRE 


Belden’s Business is more than mak- 
ing wire—it is a service where your 
needs command machines and men— 
and “know-how.” 





r 


Whether you manufacture 
automobiles or television sets, 
kitchen appliances, or heavy 
electrical machines —you will use 
some rubber-covered wire. And 
the variety of wires available for 
the services is just as broad as 
your requirements. 

Broad, too, is the variety of 


now - Hor MAKES RUBBER-COVERED 


ELECTRICAL CORDS 


quality—from which to choose. 
Will the cable on your welder 
stand up ten hours—or a thou- 
sand? Will the cord on the lamp 
you manu facture be a dangerous 
nuisance—or a long, safe, faith- 
ful servant? 

In its rubber-covered wire de- 
partment Belden has the latest 


. 


a 


a 


type machines. Belden procures 
the finest raw components. But 
again, it requires more than 
materials and machines to make 
wire: Men with know-how. 

Almost fifty years of experi- 
ence—means you can get the 
right wire to meet your needs 
at Belden. 


Twisting fine copper wires together to make a 
flexible conductor for rubber-covered cable. 
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WIREMAKER FOR INDUSTRY 











Regular use by several leading customers has fully 
confirmed the outstanding advantages indicated by 
engineering tests of the new Stackpole Grade 687 
High-Resistance Graphite Brushes for small AC-DC 
motors. Materially longer brush life and minimum 
commutator wear have been reported in every case. 

Although Stackpole Grade 687 Brushes have 
high specific resistance, contact drop is such that 
both motor speed and torque are essentially the 


same as when conventional electrographitic brush 


STACKPOLE 


HIGH-RESISTANCE GRAPHITE 


CARBON COMPANY e 





MATERIAL 


A BIG IMPROVEMENT IN BRUSHES FOR UNIVERSAL MOTORS 


grades are used. Mechanical strength is exception- 
ally high—a particularly desirable characteristic 
for fractional horsepower brushes. 

Grade 687 Brushes have shown excellent results 
on universal motors with undercut mica as well as 
those having flush mica commutator bar insulation. 


YOU CAN'T LOSE ON THIS PROPOSITION! 


Stackpole will gladly supply Grade 687 samples to large 
original equipment users of brushes for fractional h.p. 
AC-DC motors. You be the judge. Send full details of 
motor rating, application, brush data, etc. 


ST. MARYS, PA. 


A LEADING PRODUCER OF SMALL MOTOR BRUSHES 
BRUSHES AND CONTACTS 


(Carbon, graphite, molded metal, composition and rare metal types) 


SINTERED ALNICO Il « CHEMICAL CARBONS « WELDING CARBONS « CARBON SPECIALTIES 


PACKING, PISTON and SEAL RINGS, etc. 
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For 
Air Circulators 


For Unit Coolers 


For Exhaust Fans 


For 
Evaporative Coolers 
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A.C. 


MICROMOTOR 



















| Pedestal Fans 





HIS NEW high quality, low cost, 
"pn shaded pole, fan duty A.C. 
Micromotor, built in sizes up to “sth 
horsepower, is non-radio interfering and 
packed with long-life features, trouble- 
free operation and smooth performance. 

It has individually fitted bearings, 
broadly spaced to provide solid footing 
for thousands of hours of operation. 
Extra-capacity lubrication circulates 
through porous bear- 
ings to retard gum- 
ming and assure a 
film of lubricant 
over the two square 
inches of bearing 
surfaces. 








Expanded facilities. 












Prompt deliveries. 


The heart of the Type ‘‘W”’ is the fa- 
mous Redmond patented Flush-Weld 
precision skewed, micro-balanced rotor. 
Here’s maximum electrical conductivity, 
and quiet operation. In this rotor there 
are no slots to collect chips, dirt and dust. 

Windings are of the finest coated type, 
heavily impregnated -with varnish for 
maximum resistance to humidity and oil. 
Laminations are of top quality electric 
steel held to rigid specifications for 
precision electrical characteristics. 

Drop us a line now and get the details. 
Get acquainted with the extra free 
services offered by Redmond, such as the 
Redmond Styling Service and Redmond 
Customer Engineering Service. 





Service before and beyond the sale. 


Kedmond COMPANY, INC. 


Main Office: OWOSSO, MICHIGAN, U.S.A. 





"Redmond facilities now total more than 


5 acres floor area and 3000 employees. 



























For Longer Life at High Temperatures 
Specify ROME Fiberglas Magnet Wire 








ROUND SQUARE RECTANGULAR 


THE WELL-KNOWN RESISTANCE OF FIBERGLAS YARN to flame and heat makes it the ideal insulation where 
hot temperatures are involved. Identified by AIEE Standards as Class B insulation, with a permissible 
“hottest-spot’’ temperature of 130° C, Fiberglas covered magnet wire is practically a ‘““must’’ for dry- 
core, air-cooled transformers and Class B rotating equipment. 


IN ROME FIBERGLAS MAGNET WIRE quality is basic. It starts with the rolling of the copper bar. Through the 
process of drawing, annealing, and rolling to final shape and size, quality is controlled step by step. 
Special equipment removes all minute surface imperfections. . . all particles of oil or grease. The result 
is a mirror smooth surface, a copper conductor perfectly annealed and finished to close dimensions. 


ON SPECIAL EQUIPMENT designed by Rome Cable engineers, the bare copper is double served with Fiberglas 
yarn, impregnated with a special heat-resistant, insulating varnish and baked to a hard finish. 
Here, then, is a superbly insulated conductor with a well bonded, high abrasion-resistant covering. 
It is dead soft in temper for ease of winding. Because of its close dimension tolerances it has 
excellent space factor. Its surface is hard and smooth for extreme durability and easy handling. 


MANUFACTURED IN ROUND, SQUARE, AND RECTANGULAR SHAPES, Rome Fiberglas Magnet Wire will simplify 
your production problems. Available magnet wire insulations, also, include cotton, paper, and asbestos. 
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Baldor Motors 


Do it with SKF Bearings! 


No question about dependable power operating temperature at high speeds. 
in this battery of drill presses. Each In exchange for infrequent lubrica- 
driven by 4 Baldor motor, and jon, th maintain 4 uniform air 
ldor motor is efficiently de- ¢ assure quick, easy 
standard dimension starting - + ° keep motors young. 

bearing i When the bearings are right, so is the 
in th d at motor . - - 8° is the machine. 6329 

cost. 
Bearings provide min air INDUST RIES, INC. 


drag, constant sealing ability and | Front St. & Erie Ave., Philadelphia 32, Pa. 
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“Jus clutch, designed by the Lipe-Rollway Corporation, 

Syracuse, New York, required a conical spiral wound 
spring, close in load tolerance and rate. This conical spring had 
to be free of coil interference at any height of compressed 
position down to full flat compressed height. 


When the springs that were being used proved unsatisfactory, 
American Steel & Wire Company engineers were called in. And 
they developed a series of cold wound spiral conical springs for 
this manufacturer’s complete line of clutches. This includes both 
single and two plate multi-lever heavy duty clutches for com- 
mercial vehicles of 24 tons and greater capacity. Today Amer- 
ican Quality Springs are being used 100% as a standard com- 
ponent part of the clutches. 


You may not need a spring like this for your product, but 
this is typical of the solutions we have provided for hundreds of 
troublesome spring problems. 


When you buy springs be sure to get U-S‘S American. They 
are your assurance of the finest quality. If you make your own 
springs, you'll find American Steel Spring Wire will produce the 
best results. Remember the original cost of springs is usually 
negligible, but replacement costs run high. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 
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Produce Your Successive-Operation Jobs Faster 


with the 


OT DGET 





q All four of these Multi- 
press Midgets are being oper- 
ated by ONE pumping unit, 
shown below. Up to 12 Midgets 
may be used with one such unit 
—the ultimate in low initial 
and operation cost! 
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hen your manu- 
facturing calls for 
successive operations on a part, multi- 
ple or “gang” installations of the MuL- 
TIPRESS M1DGET will give you increased 
production—with low initial cost! Up 
to 12 units may be used with a single, 
centralized power source, with each 
Muncet having individual pressure ad- 
justments from 200 to 2000 lbs, 


THE DENISON 


ENGINEERING COMPANY 


1199 DUBLIN ROAD 
COLUMBUS 16, OHIO 
















All the production features of the 
famous MULTIPRESS are incorporated 
in the new Mipcet. Its Oil-smooth 
HydrOILic power offers you Vibratory 
repeat strokes, fast approach and slow 
pressing speeds, either dual hand lever 
or foot pedal safety controls—plus ad- 
justable stroke length, ram speed and 
pressing effort. A wide variety of op- 
tional equipment can be furnished. 


Write today for Bulletin M-15—it’s filled with facts on this new addition 
to the MULTIPREsS line. 


el rahe Led! 
tS. ec‘ 








Federal 


Federal Electric Products Company, Manufacturers of a 
Complete Line of Electrical Products including Motor 
Controls * Safety Switches * Service Equipment * Cir- 
cuit Breakers * Panelboards * Switchboards * Bus Duct 


Executive Offices: 50 Paris Street, Newark 5,N.J. * Plants: 
Hartford,Conn. Newark,N.J. St.Louis,Mo. L.I.C.,N.Y. 


Manual Polyphase Starter 
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Sound Design Is the Keystone 


OOD ENGINEERING and design are 
the foundation on which any sound 
manufacturing and merchandising program 
rests—whether it be a consumer product or 
some kind of industrial machinery. That is 
agreed upon by Dr. Ray H. Manson of 
Stromberg-Carlson, representing top manage- 
ment, and D. A. Packard, of Kelvinator, rep- 
resenting the sales viewpoint, both of whom 
are authors in this issue, which is an accolade 
to product designers. 


Dr. Manson and Mr. Packard agree that 
while there must be an increasingly close re- 
lationship between design, manufacturing 
and sales, the master link is design and en- 
gineering. In fact, Dr. Manson says that 
engineering is basically responsible for prod- 
uct acceptance. Neither manufacturing, in- 
spection nor sales division, he writes, can put 
quality or engineering performance into a 
product if they have not been designed-in. 


Good appearance design also is a funda- 
mental part of sound product development 
and merchandising. Montgomery Ferar, the 
industrial designer, writing in this issue, pic- 
tures design as a synthesis of engineering and 
salesmanship and the stylist as the coordi- 
nator between policy-making management, 
sales, and engineering. An example of the 
teamwork envisioned is in working out the 
price “step-ups” in a line of appliances or 
radios. Engineering can add progressive 
functional features and the stylist a richer 
trim on a basic design so that the differen- 
tiation between models of different prices is 
clear to the customer, while maintaining con- 
tinuity of identity and appearance. 





There is little doubt that the bonds of 
understanding between engineers and indus- 
trial designers have been strengthened in re- 
cent years, and the former looks upon the 
latter more as a partner or consultant than a 
usurper of part of the engineering function. 


Because the editors and publishers of 
ELECTRICAL MANUFACTURING believe that 
good engineering and design is the keystone, 
some years ago they launched an annual prod- 
uct design contest to stimulate and encourage 
those engaged in product design and devel- 
opment. The current contest, which culmi- 
nates in this issue, is the ninth of the series 
which was interrupted by the war. Its object 
is to reward design engineers with material 
recognition for exceptional skill in the design 
and engineering of electrically operated prod- 
ucts. Appearance design is stressed as well 
as functional design. 


The award winning designs are graphically 
displayed in this issue. Reading about de- 
sign advances made in various products, how 
the problems were met and overcome, should 
be stimulating to any product design engi- 
neer. The judges, who read all the contest 
entries, agree that the search for new and bet- 
ter products continues today with a greater 
diversity of design objectives than ever be- 
fore, and with greater successes. 


One judge did not score the engineering 
merit of any product 100 per cent, on the 
basis that there is always room for improve- 
ment. There are unlimited opportunities for 
creating better designs. Design engineers 
should grasp these opportunities. 















The Responsibility of 
The Design Engineer 


For Product Acceptance 


It is very great, says the chief executive of 
a leading company, in appraising the con- 
tributions of the engineering department 
to product acceptance and in pointing out 
a score of specific opportunities for the 
desigi: engineer to broaden his perspective 
an! iake on new responsibilities manage- 
ment wants him to assume. 


neering division in a manufacturing organization 

to design products and deliver to the factory com- 
plete manufacturing information in the form of draw- 
ings and specifications. The engineering division also 
must cooperate with the manufacturing and inspection 
divisions in solving the technical problems which arise 
in the fabrication of the product. These are the required 
functions of an engineering division, but they represent 
a rather narrow view of engineering. The purpose of 
this article is to point out the place of engineering in 
terms of a broad overall view of company policy and 
management. Only when the objectives of an engineer- 
ing division are aligned with company objectives and 
integrated into company policies can the company and 
the engineering division together prosper. 

Broadly, the engineering objectives are nearly the 
same for all types of manufactured products ; however, 
the details of handling engineering vary widely with 
the type of products and the age of the business. It 
is obvious also that new products require more changes 
in the first few years of production than old line prod- 
ucts which have had many years of development and 
consequent improvements. 

In the particular line of business in which my com- 
pany is engaged, the products are highly technical in 
character, including telephone communications equip- 
ment, sound systems equipment, and radio and television 
receiving equipment. While the telephone business is 
over 70 years old, large forces of engineers are con- 
tinually busy studying new ideas in the handling of 
traffic—as well as improvements in circuits arid appara- 
tus to provide more efficient and reliable operation. The 
introduction of new telephone equipment is not on a 
seasonal basis, as with highly competitive products sold 
through retail trade channels. Rather, new circuits and 


I GENERAL, it is the responsibility of an engi- 


By DR. RAY H. MANSON 


President, 


Stromberg-Carlson Company 





Dr. Manson rose to be chief executive of his company 
through various engineering ranks. He joined the staff of 
the Stromberg-Carlson Company in 1916 as chief engineer, 
was elected a director in 1920 and became vice president in 
charge of engineering in 1924 and general manager in 1940. 
He was elected president of the company in 1945. Since 
graduating from the Univeristy of Maine with the degrees 
of bachelor of science in electrical engineering in 1898 and 
E.E. in 1901, Dr. Manson has been engaged in the telephone 
manufacturing industry. In 1899 he was associated with 
the Western Electric Company, Chicago, and in 1900 joined 
the Kellogg Switchboard and Supply Company, Chicago. 
In 1904 he became assistant chief engineer for the Dean 
Electric Company, rising to the position of chief engineer 
in 1912 and remaining in that position when the Garford 
Manufacturing Company became successor to Dean Electric. 
The University of Maine conferred the degree of doctor of 
engineering on Dr. Manson in 1933. Dr. Manson has been 
active in associations and societies. He is a director of the 
Radio Manufacturers Association, a fellow of I.R.E. of which 
he was president in 1931, a fellow of A.I.E.E. and a fellow 
of the Radio Club of America. He is also a member of the 
Acoustical Society of America, the Rochester Engineering 
Society, the American branch of Newcomen Society of Eng- 
land and Phi Kappa Sigma fraternity. Dr. Manson is credited 
with a number of inventions in the field of communications. 


devices are introduced when there is a worthwhile 
improvement in the overall service to the telephone user. 

Inasmuch as radio and television receivers are sold 
in a highly competitive market, seasonal improvements 
and often radical changes are made with a view of im- 
proving performance as well as to provide an overall 
appearance which will be in keeping with changes in 
home furniture designs and arrangements. Recently 
the introduction of FM sound broadcasting and tele- 
vision picture and sound broadcasting has thrown diffi- 
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cult requirements on the design engineers in the radio 
receiver factories. These problems have not only taxed 
the skill of the engineering divisions but also that of the 
production and quality control divisions of the manu- 
facturers engaged in this type of business. 

In the early postwar period, scarcity of materials and 
difficulty in obtaining manufacturing components, to- 
gether with the high cost of tooling, forced many new 
problems on all engineering organizations. Under these 
circumstances, the main objective is to produce equip- 
ment which will give as good appearance and as satis- 
factory service as prewar products—and at no higher 
retail price than exacted for similar products in the 
prewar period. 

In carrying out its essential function of product de- 
sign, the engineering division must constantly keep in 
mind that it must not redesign a product simply for the 
pleasure of redesigning, but that each year the product 
must be made better or cheaper, or preferably both. 
Otherwise, the design is not worthwhile and is a mean- 
ingless exercise of engineering skill. It should be noted 
that the fundamental principle of higher quality prod- 
ucts for a lower price has not been always followed dur- 
ing the postwar period. Because of material shortages 
and the difficulties of reconversion, some postwar prod- 
ucts are not as good as their prewar predecessors of 
comparable cost, even when allowance is made for the 
general inflation which has taken place. The manufac- 
turing industries must place more emphasis on higher 
quality if they are to prosper during the next few years. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


It is the responsibility of the design engineer to design 
higher quality performance into the product each year. 

While admitting that improvements in design are not 
only desirable: but are necessary, the engineer must 
avoid excessive changes in the product. While this is 
true at any time, it is particularly true at present, in 
view of the high costs of tooling for production. The 
best design is one which permits the continued produc- 
tion on a large scale of a few basic umtits in a line of 
products. Each of these basic units can be combined 
with others to provide a comprehensive line of products. 
If the units are properly designed, they can be housed 
in a variety of packages, and these packages can be 
changed from time to time to add variety without neces- 
sitating extensive re-tooling. Likewise, it is frequently 
possible to add new features to an old design to provide 
added sales appeal without greatly increasing the 
manufacturing cost, provided the original design is 
fundamentally sound. 

In designing a product, an important requirement 
which is sometimes overlooked is that the design must 
fit into the overall pattern of company operations. Not 
only must the product be in the particular field of 
endeavor in which the company is engaged, but its de- 
sign must also be compatible with the position of the 
company in its field. For example, designs which 
are excellent for a company catering to the high-quality 
high-price field would be entirely inappropriate to a 
company which manufactures in large quantity for mass 
sales in the low-price field. It is recognized, of course, 




























An early design of a handset telephone which 
required a separate box for enclosing the 
ringer and talking circuit equipment. 


Improved operating efficiency, better appear- 
ance and simplification of installation are 
provided by this change in design in which 
all of the electrical components are in the base. 


that the interests of any given company may change with 
time, but the designs at any specific time must be con- 
sistent with the current company policies. 

It is the responsibility of an engineering division to 
develop and design new products which will fit into the 
company’s line of business. Such activities must be 
encouraged, if a business is not to stagnate. The actual 
introduction of new products into production and sales, 
however, may have to be postponed due to circumstances 
beyond the purview of the engineering division. For 
example, when there is a large demand for products 
already in production, it may be unwise to divert pro- 
duction facilities to the manufacture of a new and un- 
tried product. Such delays in utilizing the results of 
engineering development and design should be properly 
understood by those responsible for the design and 
should not discourage the engineering division from 
continuing its work on the development of new products. 

The advanced development and research work re- 
quired for the design of new products or for the radical 
improvement of present products requires a different 
engineering approach from that required for the design 
of products for immediate production. In_ research 
work and in considering developments of an advanced 




















nature, the engineer must not be limited by all of the 
practical and economic considerations which the design 
engineer must consider in his work. Therefore, a com- 
plete engineering division should have two groups with 
different objectives and with personnel of different 
temperaments to handle these two types of engineering 
endeavor. 

In setting up overall specifications for a new line of 
products, or for changes in a current line, it is necessary 
that the engineering division cooperate closely with 
sales and with management. In making its recommenda- 
tions, the engineering division must be guided by, but 
must not be limited by, the advice of the sales division. 
The sales group has an excellent knowledge of current 
market conditions and of current customer reactions. 
Engineering is interested primarily in looking at the 
somewhat distant future. The engineering division has 
finished its work on products in current production and 
these are no longer of prime interest. A projected line 
of products drawn up by the sales division thus may be 
quite different from the recommendations of the engi- 
neering division. The recommendations of the two 
groups should be weighed by management, but a com- 
promise between the two views must usually be made at 





Bottom view of a Stromberg-Carlson table model radio 
receiver chassis, showing the general construction and 
wiring, before improving the design. , 








Bottom view of redesigned radio receiver chassis, 
showing simplification in apparatus, components and 
wiring obtained after considerable study. 
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the management level in arriving at the correct decision 
with respect to the products to be manufactured. It 
should be emphasized that in making these decisions, 
management is looking to the engineering division for 
forward thinking. 

An engineering group must constantly recognize the 
importance of completing its work on the design of 
specified products in accordance with the schedules laid 
down by management. If the release of information 
by an engineering division is delayed, the effects of this 
delay will be felt in all other divisions of the company- 
production, inspection, purchasing, sales, and finance. 
Engineering schedules are set, not at the whim of some- 
one at the management level, but as part of an overall 
plan of company operation. Since engineering is the 
first step in the manufacture and delivery of a product, 
any delay in engineering affects more branches of the 
company than delays elsewhere. 

Management recognizes that in some cases it is im- 
possible to meet fully all the requirements of a schedule 
which has been set a number of months previously. In 
such cases it is the duty of the engineering group to keep 
management informed of such delays well in advance 
of the scheduled date of completion of the work. If this 
is not done, the disrupting effects on company opera- 
tions of engineering delays on the design of one impor- 
tant product may well wipe out the entire annual profits 
of the company. 

When designing products for production, the engi- 
neering division must cooperate closely with the manu- 
facturing division. If production is to be economical, the 
design must take into account the production facilities 
available. Designs, however, should not be completely 
limited by currently available facilities. It is frequently 
because of the necessity of meeting difficult manufac- 
turing problems created by the requirements of certain 
design features which are highly desirable from the 
performance standpoint, that progress is made in pro- 
duction departments. Engineering designs, however, 
must be such that the required improvements in manu- 
facturing processes may be made gradually, since it is 
obviously impossible to revise completely a manufac- 
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Interior view prior to redesign of apparatus. 


Interior view oj a self-contained handset telephone, with greatly 

simplified construction of internal apparatus and wiring. By 

enclosing most of the talking circuit equipment and wiring in a 
molded housing, the factory assembly is simplified. 


turing set-up in a short time. In any case, close coopera- 
tion between the engineering division and the tooling 
and process departments always pays dividends in eco- 
nomical manufacture. 

Another important factor in economical manufactur- 
ing is close cooperation between the engineering division 
and the purchasing department. In days of shortages 
of materials, it is obvious that products should be de- 
signed not to require materials or components which are 
difficult to procure, but such considerations are some- 
times overlooked by design engineers. Likewise, in 
times when materials are plentiful, the cheapest materials 
and components should be specified, consistent with 
satisfactory product performance. This, again, requires 
close cooperation between engineering and purchasing. 

Basically, engineering is responsible for the acceptance 
of a company’s product. The manufacturing division 
can ruin a good design through faulty manufacture, but 
it cannot build a good product if the design is fundamen- 
tally poor. The inspection division can injure a com- 
pany’s reputation by failing to reject products which do 
not meet specifications, but inspection cannot put quality 
into a product. The sales division can do a poor job 
of merchandising a good line of products, but it cannot 
make the public accept a product, the design of which is 
not basically sound. Fundamentally, therefore, if the 
engineering division fails in its job, no other division of 
the company can do its work. Good engineering is thus 
the foundation of the success of a prosperous company. 

It is good management to strive to have an excellent 
engineering group. Management can encourage its 
engineering division in many ways. A good engineer is 
anxious to do an outstanding job, and he believes that 
the company for which he works should furnish him 
with the facilities for doing such a job. Therefore, it is 
good company policy to provide adequate space, equip- 
ment, and model-making facilities for its engineering 
division. Engineers should receive adequate financial 
return for their work, and their basis of payment should 
be different from that of production and routine work- 
ers. Technical ability must be recognized as being of as 


(Continued on page 238) 






























SO Se ——— 


















Teamwork Relationships 





of Design, Engineering and Sales 


With constantly improved products and with alert coordination of devel- 
opment, design, engineering, production and sales, better value to the 
customer becomes possible and higher return for labor and investors. 


at styling and design today as a fundamental 

sales tool. In doing so we are conscious not 
only of the appearance and performance factor in 
sales but also of the influence of the design function 
on production and price. In our own case, we cannot 
speak of styling in the independent sense, since we 
have so closely integrated styling, design and engi- 
neering. They are inseparable in the creation of a 
good product. While each of them contributes some- 
thing of its own to the product that is placed in the 
hands of the production engineer, none of them can 
make its contribution alone. 

As a matter of fact, one of the interesting develop- 
ments of recent years has been the increasingly close 
relationship between all the divisions of manufactur- 
ing and sales. Most veterans in the consumer durable- 
goods field can remember when the links between 
design, engineering, management and sales were not 
too close, but the American system of mass produc- 
tion and mass sales has made it almost a matter of 
routine that relative costs be decreased constantly, 
while value mounts. It is hardly possible to place 
steadily better and more valuable manufactured prod- 
ucts into the hands of greater numbers of consumers 
without close cooperation all along the line from the 
drafting board to the retail outlet. Many a poorly 
designed product has been sold well by vigorous sales- 
manship alone—for a short time; and more than one 
good product has died early because of some short- 
comings beyond itself. As one looks back over 
product failures, he sees many that may be attributed 
to multiple causes—poor engineering, production in- 
efficiency, inadequate distribution—but more often the 
finger may be pointed to a single cause. 

On the contrary, it is difficult to find a successful 
product that is not soundly backed in all respects. If 
a business is to endure and prosper in modern com- 
petition, there can be no weak links. The well designed 
product must have good engineering; manufacturing 
facilities must be adequate and production methods 
efficient. Working capital and reserves must be suff- 
cient to meet the needs of the business. Sales direc- 
tion must be competent; the distribution system 
properly organized; prices must be right and distrib- 
utor and dealer profit margins sufficient to permit 
profitable operation; and the selling force must be 


[Ps sot of us in the selling end of business look 


By D. A. PACKARD 


Household Sales Manager, 
Kelvinator Division, 
Nash-Kelvinator Corporation 





well trained. It is just as important, for example, 
that each dealer have an adequate market and that 
there be an adequate dealer for each market, as it is 
to have a well designed product. It is the growing 
realization that all of these links must be strong that 
is largely responsible for the collaboration and under- 
standing which has developed between the various 
forces in manufacturing today. 

The effectiveness of such coordination was seen in 
our organization just before the war. The sales of 
our appliances were more than quadrupled in less than 
three years by a program that took every one of these 
links into full consideration. At the same time, the 
master link was design and engineering. 

During most of the early thirties, when business in 
general was poor, the electric refrigeration business 
continued to show greater volume every year. The 
refrigeration business was still in its relative infancy 
and the market was ripe. By 1938, however, condi- 
tions changed to a certain extent. The number of 
dealers in the business was frequently far too great in 
certain areas. The competitive price situation became 
unsatisfactory and dealers and manufacturers in 
general began to lose money or show low profits. 
Taking stock of the situation, Kelvinator decided that 
with careful and courageous planning something could 
be done to meet the existing conditions. First of all, 
we made a new study of the market both from a con- 
sumer standpoint and from a dealer standpoint. Car- 
ried on very intensively, the study took about a year. 
After reviewing its results we decided that there were 
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several things we should do: (1) protect and stabilize 
profits of Kelvinator dealers; (2) meet the current 
competitive price situation in the electric refrigeration 
business; (3) limit the number of dealers in each com- 
munity so that sufficient volume is possible at recom- 
mended prices for dealers to make a profit; and (4) 
reduce the dealers’ investment by reducing the number 
of models. We had to do this without a penny’s reduc- 
tion in the dealers’ retail profits and without a single 
compromise in the quality of our product. As a matter 
of fact we decided dealers’ profits must be higher and 
the products the best we had ever built. Dealer profits 
must be increased, we believed, not by wider margins, 
but by giving each dealer a larger customer area and 
thus greatly boosting his sales volume. 

In order to put this program into effect, we turned 
first to our engineering and production departments. 
Our basic requirement was a line of refrigerators so 
well designed that a comparative handful of models 
would meet demand as effectively as a roomful, from 
every standpoint—price, utility, service, beauty. This 
was no small order. It involved not merely the crea- 
tion of a unified group. In general, refrigerator lines 
had been like a rather heterogenous string of beads, 
with each bead meeting a special need. Competition 
or a new demand was met by a new bead. The neck- 
lace as a whole got small attention, and was beginning 
to droop around the dealer’s knees. Shortening it to 
the proper length took the utmost in design ingenuity. 
Where several refrigerators covered a given span of 
customer preference, one now had to do the job and 
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The refrigerator of the early twenties was one of 
the greatest advancements in the history of food 
preservation — but engineering attention was 
nearly all on utility. The housewife thought of 
health and convenience. Beauty and attractive 
design came later, and with it, of course, tre- 
mendous strides in utility and efficiency. 


do it better. That meant careful development and 
selection of features, and a well conceived and executed 
step-up from each model to a more desirable one. Con- 
tinuity of identity and appearance had to be maintained, 
while the differentiation between models of different 
prices had to be clear to the salesman and the customer. 
Incidentally, it is at this point that one effect of design 
on Sales and dollar volume stands out very well. A 
customer may be carried very persuasively up the 
steps through a well-designed line, seeing the increased 
value before his eyes. As a result, the customer not 
only is more likely to make the wisest selection for 
him, but also tends to buy a higher priced refrigerator. 

Our new designs provided for concentration of 96 
per cent of our output on the six-cubic-foot models 
and larger. First of all, this reduced production costs 
and made it possible to lower the retail price some. 
Our survey had shown us the models that most people 
really need and wanted. It had shown us that appli- 
ance dealers were being forced to carry unwieldy 
inventories, sometimes having to display as many as 
16 or 20 different refrigerators alone. Engineering 
and production solved this problem for us. Secondly, 
with confidence in our program, we doubled our pro- 
duction schedules and the anticipated savings in the 
cost of manufacture enabled us to make a further re- 
duction in price. We examined our cost of selling 
and found that we could reduce it by eliminating a 
number of weak spots in our distribution system. And 
that permitted a still further lowering of price. On 
top of this, management decided that in anticipation of 











greater sales as a result of this program, our own 
manufacturing profit per unit could be cut. We took 
one further step to simplify dealer price problems. 
In our states west of the Rockies, we paid the freight 
on carload shipments to destination and absorbed cer- 
tain other delivery costs. This permitted advertising 
nationally of suggested retail prices for delivery in the 
consumer’s kitchen. 

Engineering and production advised that they were 
ready. Our advertising and promotion departments 
prepared to launch supporting campaigns. Our own 
finance company developed a better floor plan for re- 
tailers. With the program thoroughly organized and 
manufacturing underway, we touched off the new 
activity by introducing models selling at $30-60 less 


Back in the twenties eye appeal was definitely sec- 

ondary to pure utility. The influence of design is seen 

clearly in comparing these two refrigerators, both 

built to meet space limitations. The new model not 

only is far more attractive but uses the small space 
it occupies with much greater efficiency. 
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The design factor is apparent even in 
the basic mechanical parts of the 
newest refrigerators. Eye appeal in 
machinery frequently goes hand-in- 
hand with production and operating 
efficiency. The old machine (above) 
is a Kelvinator compressor of 1920. 


than similar models in the previous year. Sales 
doubled the first year and then doubled again the 
second year. 

It couldn't have been done without hand-in-glove 
operation throughout the organization nor without 
good design and engineering as the foundation. In- 
deed, we look at design today as a fundamental sales 
tool. There was a time when the salesman looked at 
design as a commonplace part of his business, some- 
thing to be twisted adroitly into a “talking point’’ or 
two. In the early days of the refrigeration business, 
he paid comparatively little attention to design. In 
a virgin market, he sold better health, convenience and 
utility. That the product might be attractive and 
well-designed was somewhat incidental. The housewife 
felt the same way. As a result, salesmen were selling 
not a particular brand of refrigerator but rather elec- 
trical refrigeration. There was nothing wrong with 
this—that was the only sound way for the industry 
to develop, since so much consumer education was 
necessary. 

We have a comparable case today in the home 
freezer. A brand new product with tremendous possi- 
bilities, its advantages are still largely unknown to 
the public. It will be wise for the salesmen and the 
industry as a whole to concentrate on selling a home 
freezer, with possibly not more than 10 per cent of the 
effort devoted to selling a brand. It will be wise to 
sell advantages, and the actual design will be of sec- 
ondary importance. This is speaking only relatively, 
of course, since the American public is now so well 
educated to good design that it must always be an 
important factor whether the product is entirely new 
or not. In the case of products on the market for 
many years and with full acceptance with the con- 
sumer, design has front rank importance. In the case 
of well-accepted products, external appearances are 
often so similar as to allow little differentiation in the 
mind of the customer. Therefore, the designer’s part 
of the problem has become a great deal harder and 
much more important. 

When a product, like the electric refrigerator, be- 


(Continued on page 212) 
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9th Annual 


PNG WANA 


PRODUCT DESIGN NUMBER 








Spiral Binding Compony, inc. Automatic Wire Spiral Book Binding Machine 
General Electric Company A-C Inert-Atmosphere Are Welder 

Rockford Machine Tool Company Integral Plastics Preform Heater and Molding Unit 
Micro Switch Division Tiny Whisker-Actuated, Snap-Action Switch 





All Awards Are of Equal Merit, and Each Certificate of Award is Accompanied by a Cash Prize of $500. 
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Diversified Contest Entries Show 
ad Me LLL 


The NintH ANNuAL ELEc- 
TRICAL MANUFACTURING PRop- 
uct Design CONTEST was the 
first one to be sponsored by the 
publishers since the war and it 
also proved to be the most 
successful one. 

Like those that had preceded 
it, this year’s Contest was in- 
tended to stimulate and encour- 
age those engaged in product development and to 
reward them with recognition for skill in the design 
and engineering of electrically operated products. 

The number who entered exceeded those of any 
previous year. Others also would have participated, 
we were told, if the unsettled conditions surrounding 
the availability of materials had been more stable dur- 
ing the two-year period covered by the Contest. Also 
the absence of a competitive urge in some product 
groups, because demand still exceeded supply, had 
delayed the beginning of production of new designs. 

However, the many manuscripts that were entered 





It has been a novel experience 
to review such an amazing col- 
lection of technical papers cov- 
ering such varied subjects as 
vacuum tubes, automatic cycle 
washing machines, electric re- 
sistance welders, cigarette ven- 
dors, and a wide assortment of 
electric appliances. All of the 
manuscripts are intensely inter- 
esting and are high-grade. 

From the articles submitted, there are indications of 
some restraint in technical electrical development. This 
may be due to the necessity facing the manufacturers 
of producing electrical merchandise with the minimum 
design and tool changes to supply the needs of the 
present market. Restrictions on certain materials un- 
doubtedly has accounted for the delay in introduction 
of some new designs, also. As a result, the full effect 
of the intensive research and development work in the 
electrical field may not become apparent for some time. 

Some of the papers concerned with the development 
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FRANK J. OLIVER, Editor, ELECTRICAL MANUFACTURING 


in the Contest challenged the able and experienced men 
of engineering and design who acted as judges. It 
was no easy task to choose as between the engineering 
accomplishment in one product and the obviously ad- 
vanced design shown by another: or to rate the com- 
pleteness and factual way in which one manuscript 
unfolded the story of product development in compari- 
son with the manner in which another manuscript 
depicted the design problems encountered, the alterna- 
tive solutions suggested and the ultimate choices made 
for each element of design. 

| think that I reflect the opinion of the jury as a 
whole when I state that nearly all the manuscripts 
were excellent. They revealed stories of product devel- 
opment, engineering advances and progress in design, 
proving that engineers have experienced a busy two 
years since the war. The individual comments of my 
fellow members of the jury are reproduced here, and 
to them the publishers owe a debt of gratitude for a 
very conscientiously discharged responsibility in 
weighing the relative merits of the many manuscripts 
which they considered. 


WM. J. RUSSELL, Vice President, In Charge of Engineering, Landers, Frary & Clark 


of electrical appliances described commercial features 
obviously designed to attract public interest. Generally, 
in these attempts to dramatize the appliance, the cost 
and function of the device have been impaired. In 
others, the same objective could have been accom- 
plished with less engineering and material effort. 

Nevertheless, to my mind, the best examples of de- 
sign for low cost and high production were submitted 
by the engineers of the electric appliance industry. 
Several of the designs were striking examples of or- 
ganic development. Previously existing forms were not 
arbitrarily discarded, but were carefully reconsidered, 
and the appearance and mechanical design features 
were established from physical research and market 
studies. 

In the final review of the manuscripts, one cannot 
help but be impressed with the indications of the 
tremendous amount of research and development work 
that is being conducted in our industry. It is through 
this activity that we can materially improve our nation- 
al economy, develop higher standards of living, and 
face the future with increasing confidence. 
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W. L. LEWIS, General Manager, IBM Engineering and Production 


It has been a real pleasure 
and privilege for me to study 
the manuscripts entered in the 
NINTH ANNUAL ELECTRICAL 
MANUFACTURING Propuct De- 
siGN Contest. I was very 
much impressed with the diver- 
sified problems presented by the 
various authors, and the ingen- 
ious and efficient manner in 
which they solved these problems. 

Looking over these papers and studying them for 
their electrical, mechanical and appearance design 
brings to me more forcibly than ever before the possi- 
bilities of improvements in the various types of 
machines and equipment being marketed today. 


HAROLD VAN DOREN, Industrial 


From the point of view of 

this judge in the NiIntH ANNUAL 

ELECTRICAL MANUFACTURING 

Propuct Design ConTeEsT, one 

of the best features was a purely 

selfish one, for it gives the judge 

himself a bird’s eye view of 

what is going on in electrical de- 

sign and manufacture. The ex- 

traordinary variety of the en- 

tries made it a special delight. It is evidence that many 

of the development programs which went on during the 

war and which were held up until now by  short- 

ages are now beginning to come to light with a 
vengeance. 

of the papers the problem 


In a few—but only a few 


While this study was very interesting, it was no 
easy task, even after long deliberation, to decide on 
the best papers presented. There were so many authors 
who presented their problems thoroughly and worked 


out their solutions to a definite conclusion in such a 
sound engineering manner that it was difficult to make 
final ratings. It was only after thorough considera- 
tion of all factors that the papers were finally graded. 

| do want to take this opportunity to congratulate 
all those entering the contest, as many of the papers 
not receiving a prize were well presented, showing in- 
genious design, both electrically and mechanically. 

It is my opinion that these Product Design Contests, 
as conducted by ELECTRICAL MANUFACTURING are an 
inspiration to all of us and will materially help to 
improve our products. 


Designer, Van Doren, Nowland & Schladermundt 


was fuzzily stated, the objectives not clearly set forth 
and the solution inadequately described. As a judge 
who served before the war on an earlier jury for 
ELECTRICAL MANUFACTURING, I can attest to the gen- 
erally high standard of the entries in this year’s contest. 
But, as an industrial designer, I found that there 
were instances where, with a little additional care, the 
neatness, precision and good looks of the products 
could have been better presented. Even when a product 
is manfactured in very small quantities, the proper 
use of metal fabricating techniques and proper atten- 
tion to the radii and fillets of sand castings and die 
castings, will often give, at no additional expense, a 
professionally designed quality to a piece of equip- 
ment that may be purely utilitarian, or even, after 
installation, be completely hidden from view. 


DON R. PERCIVAL, Electrical Engineer, Grinding Machine Division, The Norton Company 


Practically all of the manu- 
scripts were interestingly writ- 
ten and well illustrated. In 
many cases the caliber was so 
high and differences so small, 
the job of selection was very 
difficult. The amount of in- 
genuity displayed in the design 
of the products and the ultimate 
contribution these products 
made directly or indirectly to modern living was most 
impressive. 

The high quality of electrification was especially 
interesting. There was evidence of careful considera- 
tion in designing and applying electrical equipment 
to satisfy the demands of required services. The 
coordination of mechanical and electrical engineering 
was convincingly apparent in the resultant products. 
Electrification, whether an application or built in as 
an integral part of the machine or mechanism, in- 
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dicated that the design was a case of premeditation 
and not an afterthought or a form of appendage. 
Electrification was patterned around the Machine Tool 
Electrical Standards in several cases where the product 
approached a machine tool in over-all design, operating 
features or operating conditions. 

Successful electrical design proved that complicated 
sequence operations, properly interlocked yet auto- 
matic, could be provided more practically electrically 
than through cumbersome mechanical or manual oper- 
ating equipment. In some cases the solution would 
have been impractical were it not for the ingenuity of 
electrical functions properly applied. 

PARE EEE IT FIT TN eT NIMES SEIMEI TTL TTT TS 


Begin to Get Ready Now for 1948 
If you missed the boat this year, plan now to enter the 
TentH ANNUAI. ELECTRICAL MANUFACTURING PropucT 
Design Contest. Start a file now for the 1948 Contest 
and feed into it notes that will back up the manuscript 
that will be submitted ultimately. 
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Push-Button Operated Wire Spiral Book Binding Machine 


In achieving automatic operation at high rates of output, this machine had to 
have positive drive safeguarded against wire-jamming and misaligned books, all 
obtained with motor, solenoid-operated mechanisms, limit switches and relays. 


HE WIRE spiral-bound book has become a 
familiar product to the present-day commercial 
world. Its wide acceptance, since being intro- 
duced some fifteen years ago, rates it a superior 
mechanical binding, where its principal characteristic, 
flat opening, is the predominant feature. 

There are some six popular types of mechanical 
binding available. Of these, the wire spiral presents 
the type which most readily lends itself to production 
by automatic methods. Therein lay the challenge to 
develop an automatic machine to realize the goal of 
presenting a superior binding to compete in price with 
less desirable bindings. 

With this objective in mind, the Spiral Binding 
Company, Inc., of New York City, pioneered the devel- 
opment of the only automatic wire spiral binding 
machine ever produced. Its first model, the SB-4, 
appeared on the market in 1936. Its general accept- 
ance was limited, and its production over hand binding 
methods so marginal that further production of the 
machine was discontinued. However, the machine did 
demonstrate the feasibility of an automatic device for 
wire spiral binding. In January, 1946, the engineering 
department resumed work on the project. Subse- 
quently two models were developed, the SB-5 and the 
SB-6, the latter of which is the final 
redesigned machine presently being 
manufactured and illustrated on the 
opposite page. 

The original model SB-4 was, 
briefly, a series of mechanically 
interlocked mechanisms which ac- 
cepted a punched book having a 
plurality of holes on one margin, 
designed to accommodate the wire 
spiral coil. The operational sequence 
was to align the holes of the book 
into a substantially helical path by 
means of a hand-operated carriage 
bearing a comb-like, 
helical-shaped prongs which were 
rotated into the book. The book was 


series of 
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automatically clamped by the book-aligning carriage 
as the latter reached the end of its arc. 
the book-aligning carriage subsequently caused the 


Retraction of 


wire feed rolls to force wire into a coiling die, and the 
wire coil emanating from the die was directed into 
the book. 
engaged the feed rolls when sufficient coil had entered 
the book. At this point, a pair of wire-cutting pliers 
was raised into cutting position, the coil was trimmed 
to book size, and the coil ends folded to lock the coil 
in the book. The book was then unclamped and the 
machine was ready for the next bookbinding cycle. 
This first machine was mechanically complex, bulky, 
only semi-automatic in operation, requiring the oper- 
ator to expend considerable energy to operate the 
book-aligning carriage. 


A complex mechanical timing device dis- 


The machine was powered 
by a single 1-hp electric motor. 

Aside from its complexity, high cost to manufacture, 
and relatively poor production record, the machine 
embraced certain fundamental mechanical operations 
which were retained and improved upon in the final 
model SB-6. These were: a book-aligning device: a 
book clamp; a timed wire-feed mechanism and pre- 
cision coil-forming die: and a compound wire trim and 
bending plier. 


Executives of the Spiral Binding Company, Inc., responsible for 
the prize winning design are from left to right, M. H. November, chief 
engineer, F. Amato, president, and W. D. Dayton, general manager. 
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Fig. 1—Vertical section through the machine show- 
ing the unbound book in position, ready for the 
start of the aligning operation. The book is not yet 
clamped and the plier unit is raised to serve as a stop 
against which the book is positioned by the operator. 


A survey of the problem of redesign had for its goal 
the necessity for finding solutions to several problems 
which may be listed as: 


1. Simplifying the machine mechanically. 

2. Reducing the cost to manufacture. 

3. Increasing productivity. 

4. Reducing manual labor. 

5. Introducing controls over wire feed and wire 
insertion to: 

a. Stop the wire feed the instant a wire jam 
tended to occur, thus eliminating costly break- 
down time. 

b. Control the length of spiral inserted to reduce 
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Fig. 3—Front of the machine with housing panels 
removed to permit view of interior mechanism. 





Fig. 2—The start of the book-aligning cycle with 
plier unit retracted and book-aligning prongs ro- 
tated through the punched holes in the binding 
edge of the book, imparting to the holes a helical 
profile to match the curvature of the wire coil. 


any possible wastage of the wire. 
c. Automatically reject misaligned or improperly 
bound books to assure quality of product. 

6. Modernize lines of exterior design; 

a. Reduce floor area. 
b. Simplify exterior design. 
c. Color scheme for: 
i. Operator’s safety. 
ii. Reduction of eye strain and operator 
fatigue. 

Mechanical simplification was readily achieved by 
application of individual electrical or electro-pneumatic 
actuators for each of the four preceding fundamental 
mechanical movements, and integrating each move- 
ment into a normal operating sequence through an elec- 
trical control panel, with conventional application of 
control relays and limit switches. Mechanical simpli- 
fication thus achieved made possible a substantial cost 
reduction in manufacturing this machine. 

The present machine operates at the rate of 1500 
binding cycles per hr. Production of books is ex- 
pected to average 1,000 per hr, depending on operator 
efficiency. This is a four-fold increase in production 
rate over present hand-binding methods. 

The model SB-6 has a gross weight of 800 lb, which 
is approximately half the weight of each of the two 
preceding models. It is a compact, sturdy unit oc- 
cupying a floor area 16x 34 in. The machine base is 
fabricated from structural steel, streamlined with re- 
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Fig. 5—Vertical section through the book-clamping 
assembly to show the wire guide bar in position during 
feeding of the wire coil into the holes in the book. 
Compare with raised position of guide bar in Fig. 2. 


movable, heavy gage, sheet-metal panels. The entire 
unit is painted in an attractive, contrasting-color 
scheme of machine-gray, black, and buff, a combina- 
tion recommended for safety, eye-ease, and overall 
good appearance. 

As illustrated in Figs. 1 and 2, the book-aligning 
mechanism consists primarily of a flat plate carrying 
a number of helical-shaped prongs so mounted and 
designed as to permit easy entry into the punched 
holes of a book. The prong-holding plate is part of a 
carriage which is rotated by an air cylinder through 
an arc of 80 deg, thus causing the prongs to enter the 
book holes and impart to them a curvature and helix 
angle approximating the helix of the spiral coil. 
Simultaneously, the first hole of the book is oriented 
to the coil-forming die mandrel to assure proper entry 
of the wire into the book. The reciprocating move- 
ment of the air cylinder is controlled through a 
solenoid-operated 4-way control valve. 

The book-aligning carriage is mounted on needle 
bearings and spring-counterbalanced to reduce inertia 
effect to a minimum. Shock absorbers are provided 
to reduce shock at extreme positions of the travel arc. 
The aligning cycle, entry into the book and then full 
retraction, is accomplished in 0.8 sec with negligible 
audible or visible evidence of impact shock at the 
extreme points of travel. 

The aligning, helix-shaped prongs are fabricated 
from beryllium-copper strip, heat-treated to a tensile 
strength of 130,000 psi. This material was found to 
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Fig. 4—Rear view of the machine with housing 
panels removed, showing location of time-delay 
relay, terminal box, wire lubrication device, etc. 


Fig. 6-——Mechanism for driving wire into the forming 
die. Through levers and toggle links, the solenoid 
operates the wire-feed roll clutch with a movement 
of only 0.010 in. Rolls are continuously rotated. 


possess the physical properties needed to resist high- 
frequency vibration and other repeated stresses present 
where tool-steel parts rapidly deteriorated under the 
same service conditions. 

The book clamp has a rotary travel to engage and 
disengage the work. As noted in Fig. 5, both the book 
clamp and the wire guide bar are operated from a 
single solenoid through a system of links and levers. 

It will be noted that the clamp and guide bar are 
designed to reduce inertia loads to a minimum, assur- 
ing satisfactory operation at high accelerations and 
decelerations common in direct solenoid-operated 
systems. 

The wire-feed rolls are V-belt-driven from a 14-hp 
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EXTERNAL CONNECTIONS TO CONTROL PANEL 
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Fig. 8—Schematic diagram of electrical controls. There are 11 control relays and 11 snap-action limit switches. 


ratio-motor having a pulley speed of 230 rpm and 
thence through a variable-speed sheave where this 
rotary speed can be doubled or reduced by 50 per cent. 

The wire-feed rolls are caused to engage or clutch 
the wire through the direct action of a solenoid, oper- 
ating a system of levers and toggle links as shown in 
Fig. 6. The clutch system is unique in that both rolls 
are geared together and constantly rotating. Forcing 
these rolls together engages the wire and drives it into 
the die under compression. The wire rolls move 0.010 
in. to engage or disengage the wire. The clutch system 
utilizes anti-friction ball and needle bearings to prevent 
sticking and the inertia of its moving parts is so small 
that rapid engagement and disengagement provides the 
needed accurate control over wire length. The latter 
property, speed of disengagement and freedom from 
sticking, plays an important role in the successful in- 
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terruption of the wire feed the instant a wire-jam 
manifests itself through a super-sensitive limit-switch 
control, applied to act on the slightest tendency of the 
coil to expand on the die mandrel. This coil-expansion 
is characteristic of the sequence wherein the coil, being 
driven into the book, strikes an obstruction or is in 
any way impeded in its perfectly free entry into the 
book-holes. 

Actual tests show the system to be so sensitive that 
clutch disengagement can be accomplished within 
0.005 sec from the instant the switch is tripped until 
the solenoid releases its pressure on the lever system 
and pressure rolls. In fact the results are so gratify- 
ing that it is found possible to interrupt a jam before 
permanent distortion takes place in the coil, i.e., with- 
in the elastic limits of the wire coil as characterized 
by its ability to expand and contract to size without 
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Fig. 9—The precision wire-forming die with the 
emergent coiled wire as it is fed into the book holes. 


permanent set. This remarkable control is accom- 
plished on a wire coil 13/32-in. OD and 0.0285 in. in 
diameter of wire, 5 coils per in., being formed at a 
linear wire speed of 3500 in. per min. In fact, the 
ability to control the wire by this electromechanical 
system is largely responsible for the outstanding suc- 
cess of the model SB-6 inserting machine. 

The length of wire-feed per book bound is con- 
trolled through an electronic time-delay relay which 
sets the period of time the wire-feed clutch-solenoid 
is energized. Coil-length adjustment is accomplished 
by simply turning the dial on the time-delay relay to 
the equivalent of desired coil-length. The accuracy of 
time-repetition by this system is reflected in excellent 
coil-length control. A 12-in. spiral coil 13/32 in. OD, 
5 coils per in., is consistently formed to length, plus 
or minus one-half coil. This degree of control is 
excellent when considering the variables involved such 
as fluctuation in motor speed, belt and clutch slippage, 
and timer tolerance, particularly where a variation of 
one coil is equivalent to approximately 0.02 sec. 


Wire Coil-Forming Die 


The importance of the wire-forming die to the suc- 
cessful operation of this machine can hardly be over 
emphasized. It is fundamental that the coil pitch and 
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Fig. 7—Top view of the machine at the moment 
the wire coil has just been threaded through the 
book holes but before it has been cut off. 





NINTH ANNUAL PRODUCT DESIGN NUMBER 


“ 


Fig. 10—Front and rear views of wire-cutting plier unit 
which cuts and bends the coil ends in one operation. 





diameter be maintained consistently for reliable, 
trouble-free operation. A variation of 0.002 in. per 
coil in pitch for a 12-in. book of 60 binding holes 
accumulates to 0.120 in. total error. The accepted 
standard for books bound on the model SB-6 inserter 
calls for holes 0.115 in. in diam, bound with a wire 
0.0285 in. in diam. The holes are punched on dies 
having a pitch of 0.2000 in., 0.0002 with a maximum 
accumulated runout in 36 in. of no more than 0.0006 
in. It can be shown that for a 12-in. book the maxi- 
mum accumulated pitch runout of the entire coil must 
not exceed 0.083 in. for 60 coils or 0.0014 in. per loop. 
This calls for the precision forming of wire, which in 
itself must be drawn to rigid specifications of temper, 
cast, and grain structure. 

The die construction, finally decided upon after a 
long period of experimentation, calls for forcing the 
wire under compression into the die and forming the 
wire between a grooved mandrel and semi-circular die 
cap. The general construction of this die is shown in 
Fig. 9. The wire is led into the die at an angle slightly 
under the helix angle of the mandrel groove. This 
eliminates wire-shaving at the point of entry on the 
mandrel. A coil-pitch adjusting screw with a carbide- 
cone tip is provided for correcting the pitch caused 
by wire spring-back. 

It was found that accurate coil-forming obviated 
any requirement for care in eliminating wire distor- 
tion from excessive feed-roll pressure and wire-shaving 
in the die. It rendered unnecessary anything more 
than simple provisions for adequate and consistent 
wire lubrication in the die. 

The most successful lubricating system employed to 
date forces a “fog” of oil-laden compressed air directly 
into the die. This system provides the needed lubrica- 
tion, and in addition, the air flow maintains the tem- 
perature of the die at safe operating levels. Simul- 
taneously it purges the die of any dirt which might 
otherwise tend to accumulate. The results of this sys- 
tem are particularly gratifying when consideration is 
given to the necessity for lubricating the wire with 
such a minute oil film that no staining of the paper 
in the books will occur. A 7-to-1 solution of water- 
soluble oil gives excellent results in this particular 
application. 

The details of this lubricating system are very 


(Continued on page 252) 
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Whisker Type Snap-Action Switch for Coin-Operated Devices 


Positive actuation with energy input at lever as low as 3 gram-inches was first 
requirement. Others were adequate current-carrying capacity, avoidance of contact 
chatter and ready conversion of basic assembly from single- to double-throw action. 


HE FIRST request for a snap-action switch 

suitable for actuation by a dropping coin came 

to Micro Switch Division late in 1944, undoubt- 
edly stimulated by the success of countless applications 
of other types of snap-action switches in the war effort. 
The use of snap-action switches in aircraft, on ship- 
board, in radar and communications devices, in plant 
applications, and in nearly every phase of our war 
production program acquainted the designers of elec- 
trical equipment with a comparatively new device. 
The precision snap-action switch is becoming as in- 
dispensable to electrical designing as relays, capacitors, 
motors, and any of the many other commonplace elec- 
trical components. 

It wasn’t surprising, then, that reconversion to 
peacetime products brought manufacturers of coin- 
operated deviecs looking for a snap-action switch for 
use in their equipment, particularly since the economic 
success of this equipment depended on reliable per- 
formance with a minimum of service. In general, 
coin-operated switches are used to initiate operating 


The author: C. M. Christensen, assistant chief engi- 
neer, Micro Switch Division of First Industrial Cor- 
poration, who took an active part in the development 
of the tiny snap-action switch described herein. 
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machines, amusement devices, 
change-makers, rental appliances, and similar equip- 
ment.* As the name implies, the switches are actuated 
by the mass of a coin as it travels in a guided path 
onto or past the actuating lever of the switch. Switches 


are used to control circuits to relays, torque and syn- 


cycles in vending 


chronous motors, solenoids, electronic tubes, lamps, 
etc. These innocent-sounding sentences conceal the 
basic problems in designing a satisfactory snap-action 
switch for universal use in coin-operated units. 

The first several customer contacts gave the clues 
as to the complications which would be involved in 
producing a satisfactory universal design. Unfortu- 
nately, the threads became so tangled that what now 
appears to be a reasonably universal basic design is 
actually the result of evolution through several stages. 
Of these, one is still in production but the others died 
in the experimental and trial-production phases of 
development. 

The switch had to be of minimum size, but capable 
of handling appreciable values of current when actu- 
ated by coins varying chiefly from a worn U. S. dime 
to a quarter and, if possible, some popular foreign 
coins. A worn U.S. dime weighs less than two grams 
and will be accepted by coin-inspection devices. It 
was agreed that 11% in. was a satisfactory minimum 
length of actuating lever for a switch of this type. 
Since the Micro Switch design is based on a unit em- 
ploying a rotating shaft as the actuating means, this 
meant that a maximum of three gram-inches of input 
energy was all that could be realized for operation. 
Lever restoring torque, contact force to prevent 
cheating by impact, a reasonable contact closure time. 
and other characteristics must then be maintained be- 
tween 0 and 3 g-in. Micro Switch engineers had, until 
this time, been working with switches having operating 
characteristics measured in ounces, and probably the 
most difficult part of the analysis of the basic problem 
centered around this point. None of the personnel 
working on the design realized how small three gram- 


* See “Coin-Operated Devices Made Automatic Electrically”, Eterc- 
TRICAL MANUFACTURING, June, 1947, p. 74. 
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Fig. 4—Provisions for shaft extension which permit easy attachment of a great variety of actuators. 


inches was—to adjust to, to inspect for rapidly, to 
maintain, or to get agreement on between producer 
and user. 

Because the snap-action, coin-operated switch had 
to be a versatile tool for the designer—not an over- 
the-counter item or a single-purpose device—Micro 
Switch engineers were faced with problems not en- 
countered in the majority of electrical design projects. 

The switch had to be producible in large volume at 
low cost. It seemed necessary, because of the unpre- 
dictable ways in which the switch would be used, to 
provide an enclosure as protection against dust and 
other environmental conditions and to provide a safe- 
guard against tampering and accidental damage to 
the mechanism. Large lever movements seemed desir- 
able in order to obtain long contact-closure time and 
to avoid undue complications in the coin chutes which 
would be used with the switch. Moreover; because of 
the infinite number of variations which would arise 
in the design of coin chutes and switch mountings, it 
became apparent that it would be highly desirable to 
provide a switch to which each customer could easily 
attach a simple lever of his own design. 

As is almost universally true, the switch was pushed 
into production before all of the desirable features 


Fig. 1 — Oscillograms 
showing opening of cir- 
cuit with three types of 
coin - actuated + switch: 
Top—A non-snap-action 
coin switch; center—a 
competitive snap-action 
coin switch; and bottom 
—the Micro Switch coin 
switch product describ- 
ed herein. Positive con- 
without 
chattering and an ade- 


tact closure 


quate period of closure 
are elements of per- 


formance to be desired. 


could be incorporated in a finished design. As a re- 
sult, the first production model was a unit available 
in single-throw normally-open construction only. It 
took very little field experience to determine that a 
unit suitable for double-throw construction would be 
required in order to fill all requirements. Such a unit 
was developed and tooled for production before all of 
the mechanical and electrical problems had shown up 
in the earliest design. It is this second design and its 
ultimate refinement about which the balance of this 


story revolves. 
Electrical Design Features 


The heart of the switch was to be a snap-acting 
spring which had previously been used in other Micro 
Switch designs although arranged and actuated in a 
different manner. Therefore, with the exception of the 
effect of reduced contact forces and separations, the 
electrical performance could be reasonably well pre- 
dicted from previous laboratory experience. Heat- 
treated beryllium-copper is used in this snap-acting 
spring because of its excellent conductivity, corrosion 
resistance and spring characteristics. Pure fine silver 
contacts were chosen because of the excellent perform- 
ance record established by their use in millions of other 
Micro Switch units. Contacts are serratéd, as are con- 
tacts in nearly all Micro Switch designs, in order to 
assure low-resistance closure in spite of small contact 
forces. Brass was selected as the material to be used in 
the “anchor” member against which the spring oper- 
ates. This member is silver-plated to provide low elec- 
trical resistance at the point against which the spring 
bears and to provide ease of soldering leads to the end 
of this part which extends as a terminal. General-pur- 
pose phenolic was chosen for the insulating enclosure 
and the small pivot lever between the spring and 
“anchor” member in order to provide good dielectric 
properties, easy moldability and precise dimensional 
control. The contact members which extend outside the 
switch to serve also as solder lugs are silver-plated for 
solderability. Silver-plating was chosen in preference 
to tin or cadmium in order to avoid contamination 
of the fine silver inlay. 

The satisfactory performance of this coin-switch is 
largely a result of a design which provides a relatively 
In order to 
reliably operate relays and other components, closure 


long duration of positive contact closure. 


time of 3 to 4 cycles of 60-cycle alternating current. 
without contact flutter, is required. 
obtained by providing a minimum of 20 deg of availa- 
ble actuator overtravel with a reasonably small release 


This has been 


ELECTRICAL MANUFACTURING, October 1947 








SamEe ee abt Onn 


€s. 5 ree | eto 





pees eae 


Fig. 2—The problem of providing a double-throw 
unit in the space provided for a single-throw, normal- 
ly open unit was solved as shown, with as many com- 
mon parts as practicable. Fig. 3 (insert)—The 
original single-throw, normally open design with the 
single-bearing shaft which was later changed. 


travel. At normal rates of coin movement, this com- 
bination provides such a contact closure condition. 
Fig. 1 shows the results of oscilloscope tests on a 
typical Micro Switch coin-switch, a competitive snap- 
action coin-switch, and a coin-switch with a non-snap- 
action mechanism. 

Standards of Underwriters’ Laboratories, Inc., for 
over-surface and through-air spacings and temperature- 
rise limitations had to be met, so that the switch could 
be acceptably used in approved equipment. In view 
of the demand for extremely small size and low input- 
energy requirements, this posed quite a problem; but 
an arrangement was worked out which provided a unit 
satisfactory for use at 5 amp, 125 or 250 volts, a-c. 
This rating seemed to provide a reasonable safety 
factor in view of the fact that the bulk of the field 
demands appeared to be for less than 3 amp at 125 
volts, a-c. Tests indicated that at full rated load an 
electrical life of 500,000 operations could be expected. 
This, in general, corresponds to a period of one to 
several years of operation in coin-operated equipment 
and is considered adequate. Longer life can be ex- 
pected at reduced loads and with less severe operating 
conditions. 

Direct-current loads and highly inductive alternat- 
ing-current loads are difficult to handle and should be 
carefully checked by suitable laboratory tests. Satis- 
factory contact protection can frequently be recom- 
mended to enable the user to apply the switch to such 
loads. Generally speaking, loads with unusual char- 
acteristics should be thoroughly investigated before an 
attempt is made to design the Micro Switch coin-oper- 
ated switch into the equipment. 


Mechanical Design Features 


Fig. 2 shows the arrrangements which were devel- 
oped in order to provide normally-open and double- 
throw designs within the same external dimensions 
and with as many common parts as possible. This 
part of the design was complicated by the fact that 
the decision to provide a double-throw unit was 
reached after the external dimensions and character- 
istics of a normally-open switch had been released to 
customers for use in development of their designs. At 
some sacrifice in simplicity of parts and with only a 
minor revision in the location of one solder lug, this 
combination was achieved. It is quite probable that 
this sequence of events terminated in the design of a 
smaller unit (desirable in this type of device) than 
would have resulted had both contact arrangements 
been contemplated from the beginning. Fig. 3 shows 
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the construction as developed when only the normally- 
open version was considered. 
The operating mechanism with the lever-and-cam 
arrangement was developed in order to meet the re- 
quirement for low operating force with a large amount 
of overtravel. This arrangement provides an extremely 
sensitive mechanism. The _ pivot-grooves in the 
“anchor” member and the groove and pivot in the 
insulating lever require production of parts to unus- 
ually close tolerances. Even with parts held to close 
tolerances, it was found necessary to provide adjust- 
ment of the cam to change the angle of the insulating 
lever. The angular adjustment of this lever is used 
to achieve the proper relationship between the three 
pivot points in the snap-acting mechanism. In ex- 
treme cases, it has been found necessary to shift the i 
location of the contact end of the mechanism in order 
to obtain the necessary relationship. 
The low cost at which the unit had to be produced 
demanded a simplicity which led to the decision to 
provide a single-bearing shaft arrangement as shown 
in Fig. 3. An assumption that a burnished metal shaft 
in a plastics hole with molded finish would be ade- 
quate for light loads involved later proved partially 
fallacious. In spite of the best finishes that could be 
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Fig. 5—Operating characteristics and overall dimen- 
sions of the Micro Switch coin switch. The low oper- 
ating torque and wide travel angles are important ad- 
vantages to the designer of a coin-operated mechanism. 


obtained and the small movements involved, even good 
lubrication would not prevent a pick-up of plastics by 
the shaft after approximately 100,000 operations. Al- 
though this problem has not shown up as a cause for 
field failures, it was felt to be hazardous enough to 
warrant a revision to eliminate any such tendency. 

The problems involved in designing a double-throw 
unit into the same general housing developed for only 
a single-throw switch can be visualized by an examina- 
tion of Figs. 2 and 3. The designs shown in Fig. 2 
are completely interchangeable with that shown in Fig. 
3. The phenolic base on which the parts are mounted 
is so designed that the interchange of two core pins 
permits molding of either double-throw or single-throw 
bases in the same mold. The “anchor” member for 
the double-throw unit can be produced by a second 
operation to remove a portion of the anchor used in 
the normally-open design. This was desirable in view 
of the fact that the anticipated volume of double-throw 
units was substantially smaller than that of normally- 
open units. This change to provide both contact ar- 
rangements resulted in an undesirable crowding of 
parts and the necessity for adopting the use of smaller, 
more difficult-to-handle rivets, but these production 
disadvantages were considered of secondary im- 
portance. 

The portion of the anchor member above the pivot 
grooves is extended to a length which can be used as 
an adjustable overtravel stop. This is necessary to 
prevent rotation of the cam to a point where the lever 
is no longer self-returning. It was considered desir- 
able to provide additional stops to prevent excessive 
forces between the cam and the lever in its position 
of extreme travel. Such stops were molded into the 
phenolic base but were found to be inoperative on 
some switches because of altered relationships intro- 
duced by individual adjustments. Field experience 
has proven that this feature was an unnecessary safe- 
guard which could be eliminated in the final revision 
of the design. 
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Fig. 7—Design of the double bearing for the actu- 
ating shaft. Overtravel adjustment is obtained with 
a small lug bent from the outer bearing bracket. See 
also interior view inset on frontispiece, page 122. 


The parts extending as solder terminals were re- 
duced to a very small section at the point where they 
leave the switch case after experience proved that 
bending and mishandling in the installation of the 
switches could cause sufficient shift of the internal 
parts to create changed operating characteristics. This 
reduction also provided a desirable heat choke which 
protects the internal mechanism during the soldering 
operation. 

Mounting holes for two No. 4 screws were provided 
through eyelets which serve to rivet the cover to the 
switch assembly. Pads around the mounting holes 
were kept small to prevent undue distortion of the 
switch if mounted against a surface not completely 
smooth and flat. 

Except where solder terminals extend through the 
cover, the cover and base are recessed to provide a 
long and irregular path for protection against the 
entrance of foreign material. A sealed unit would 
have been desirable, but the problems seemed incom- 
patible with small size, low force characteristics, and 
low manufacturing costs. 

The shaft extension detailed in Fig. 4 has proven 
quite versatile and has overcome what would have 
been a difficult problem of producing, handling, and 
packaging an almost infinite number of combinations 
of relatively fragile switch-and-lever assemblies. The 
shaft extension with the slot-and-hole combination 
provides the user with a switch to which he can assem- 
ble, in any of several ways, almost any shape of 
actuator required by the application. This can be 
made a part of the final assembly and adjustment 
operation after which the switch and actuator combina- 
tion is generally well protected against damage. This 
arrangement also provides the ultimate user with a 
flexibility of inventory, design, and redesign which 
could not be possible if Micro Switch were to produce 
the complete assembly. Design problems have already 
arisen where the length and shape of actuating wire 
have been such as to require the use of aluminum wire 


ELECTRICAL MANUFACTURING, October 1947 








An nt ae 

























































in order to obtain the required combination of stiffness 
and light weight. 

The small size of the unit introduced another prob- 
lem not common to most product designs. Trade- 
mark and manufacturer’s name and address, catalog 
number designations, and the die label manifests of 
Underwriters’ Laboratories, Inc., require a reasonable 
amount of space for molding or printing of lettering 
in order to be legible. The switch turned out to be 
so small that several surfaces had to be marked in 
order to provide the information which would nor- 
mally be carried on a single nameplate. (See Fig. 5.) 


Shaft and Bearing Construction 


The discovery that the bearing loads were apparent- 
ly great enough to cause the shaft to seize material 
from the plastics hole led to an investigation of the 
frictional losses in the bearing construction. Calcula- 
tions of the internal and external forces indicated that 
the bearing losses were excessive; and because some 
of the forces in the snap-action spring are difficult to 
determine, a jig was built to check the calculations. 


Wake as 3 ; Fig. 6—Operation torque vs. angle of shaft rota- 
This jig is so constructed as to provide means of 


tion, for three types of shaft bearings on the switch 
described herein. The superiority of the double 
bearing finally adopted is evident. 


measuring, in the same setting, the torque-movement 
characteristics of the switch actuated by the normal 
shaft-and-cam arrangement and by a cam and shaft 
mounted on precision miniature ball bearings. Typical 
torque-movement diagrams as illustrated by Fig. 6 
proved that a considerable percentage of the torque 
differential (difference between operating torque and 
release torque) of the switch was due to losses in the 
bearing. This knowledge led to a decision to attempt 
to provide in the same dimensions a design with metal- 
to-metal bearings supporting the shaft on both sides 
of the cam. The final design worked out to accom- 
plish this is shown in the photograph on page 122 and . 
in the drawing in Fig. 7. The improved torque-move- static devices. is : ; ao 
ment characteristics of this construction are graphical- All-in-all, the ability of this small switch with - 
ly shown in Fig. 7 by comparison with results obtained low operating-energy requirements to handle dispro- 
from the original single-bearing design. Test results portionately high electrical loads has provided design- 
ers in many fields, in addition to that of coin-machines, 
with a switch which should prove extremely useful, 
where low power circuits are involved. 


to heater and ventilator motors in response to air || 
speed of the vehicle. Aircraft designers are studying 
the possible use of the same general arrangement to 1 
control stall indicating devices. The textile industry | 
is investigating the utility of the switch in connection 
with “thread-break” indicators and controls of looms 
and knitting machinery. Several potential users are 
interested in the low input-energy requirements of the 
switch in connection with bi-metallic drives for thermo- 





indicate that this construction has produced switches 
which can be operated reliably for millions of opera- 
tions if the electrical loads are favorable. 


The changes in the shaft-and-bearing construction 
have resulted in slightly increased manufacturing costs 
and required an extensive program of tooling revisions. 
However, the superior performance of the switch under 
adverse operating conditions has justified the decision 
to make the change. 


Other Applications 


Although the coin-operated switch was developed 
specifically for use in coin-operated equipment, its 
light force characteristics and good electrical mechan- 
ical performance have aroused the interest of designers 
in other branches of industry. Engineers in the auto- 
motive industry have designed a vane actuator for the 
switch which will permit its use in controlling circuits 


Fig. 8—This photograph shows the relative size of the 
switch which qualifies it for applications where space 
is at a premium, such as in coin-operated equipment. 
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an Automatic Thermosetting-Plastics Transfer Molding Machine 


The four functions of this machine are not new, but the integration of metering 
preforming, dielectric preheating, and transfer-molding into a single machine with 
a completely automatic production cycle is a notable engineering achievement. 


EVELOPMENT of the Rockford Hy-Jector 
plastics molding machine, design of which 


is described here, was impelled by two factors 
that exist in the plastics industry: (1) Since the early 
days of compression molding little progress has been 
made in the method of molding thermosetting materials 
and, generally, compression presses in use at present 
are pretty much the same as they were ten years ago. 
(2) During the war, and even more recently, manufac- 
turers of plastics materials have made great strides in 
developing molding materials adaptable for faster and 
more efficient molding procedures. Actually, from the 
standpoint of molding properties such as rate of cure, 
existing materials have outstripped the resources of 
existing equipment. 

It was apparent that a machine that could provide 
more efficient and faster molding methods for thermo- 
setting materials would fill a long-felt need. In our 
projected design we set out to incorporate the following 
functions into a single machine: (1) feed the molding 
powder directly into a hopper; (2) measure it into a 
built-in preform chamber; (3) make the preform; (4) 
heat the preform by dielectric means; and (5) place 
it in a molding chamber and mold it directly into a 
previously closed die. All the functions were to be 
performed in a completely automatic 
cycle. Some recent developments that 
have tended to speed up the molding 
process, such as transfer-molding, were 
to be utilized. 

In the transfer method, a press very 
much like the conventional compres- 
sion machine is used, with an extra 
traveling platen or a hydraulically actu- 
ated plunger added. A preheated pre- 
form is manually placed in a suitable 
pot in the platen and forced through a 
sprue into the previously closed die. 
Preforms are preheated by steam or, 
more recently, by dielectric units used 
in conjunction with transfer molding 
machines. 
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From left to right: Stanley Bjorklund, chief engineer; Charles F. 
Vinci, chief electrical engineer; and R. E. Herrstrom, director of 
engineering of the Rockford Machine Tool Company, the engineers 
responsible for developing the Rockford automatic molding machine. 


Some increase in the speed of molding cycles has 
been effected by forcing the preheated material through 
very small orifices into the die, thereby increasing the 
material heat through friction. By these methods the 
molding cycle has been reduced by as much as 50 per 
cent, compared with conventional compression molding 
methods. 

A description of the various electrical, mechanical 
and hydraulic elements and circuits that enter into this 
design, and an explanation of the operation of the ma- 
chine, now follows: 

All movements of the machine are hydraulically 
powered and electrically controlled, and are auto- 
matically timed through the complete cycle. The hopper 
is of conventional design and fills an adjustable meas- 
uring chamber by gravity. From this chamber, a pre- 
determined amount of the molding powder is gravity- 
fed to the preform chamber. The preform plunger 
automatically compresses the powder to a preform of 
the proper density, and then holds it in readiness to be 
dropped into the dielectric heating chamber. Timers 
control all phases of the heating cycle. The preheated 
preform drops into the molding chamber when it has 
reached the proper degree of plasticization. A mold- 
ing ram then rapidly advances and forces the preheated 
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preform into the die, which has previously been closed. 
Through gates in the mold, the material is forced into 
the various cavities, where the cure is completed. The 
die opens automatically, ejecting the completed parts 
and completing the cycle. 

The only function of the operator is to remove the 
finished parts and any residual flash, and to close the 
safety gate. The gate actuates a limit switch to start 
another automatic cycle. 

The dielectric heating unit is the heart of the machine 
and makes the entire fast cycle possible. (See Fig. 1.) 


POWER RECEPTACLE 


Fig. 1—Side-view of the r-f heating unit, built-in 
feature of the Rockford transfer-molding machinv 
for thermosetting plastics. Note the component parts. 


Dielectric heating units have been used successfully, a- 
previously mentioned, in conjunction with transfer and 
compression molding machines for some time, but this 
is the first time to our knowledge that such a unit has 
ever been built into a production machine as an integra! 
part. A high-frequency generator rated at 11 kw. 
60 me was especially designed for our use by one of the 
largest electrical manufacturers. It was designed fo1 
simplicity, ruggedness and freedom from maintenance 
requirements. 

Hydraulic actuation of the various functions of the 
machine was designed to give maximum speed and 
power. Experimental work on the: original model. 
using hydraulic accumulators as boosters on the mold- 
ing plunger cylinder, showed us that for this type of 
work they were not too satisfactory, principally because 
of the maintenance involved. The differential circuit 
next tried proved so satisfactory that it was adopted 
and used on the molding and preform cylinders. (See 
Fig. 2 for the hydraulic circuit finally evolved.) In 
this arrangement the plunger is rapidly advanced by 
high volume and low pressure from the pump, with 
the oil from the plunger side of the cylinder being 
added to the pump delivery. As resistance is en- 
countered by the plunger and the pressure builds up, 
the pump shifts to low delivery, high pressure. Shift- 
ing of the double 3-way valve allows the plunger side 
of the cylinder to go to the tank with the full area 
of the piston side of the cylinder connected to the 
pump delivery for a high-force squeeze of the material 
into the die. The measuring, stripping, and die- 
closing cylinders are of conventional design and need 
not be described here. 
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big. 3—Preform stripper 
in Hy-Jector machine has 
toggle arrangement to 
provide maximum hold- 
ing and stripping force 


in a minimum space. 


Initial experimental work showed that it was neces- 
sary to use approximately 5000 to 6000 psi on most 
materials in order to make a preform of sufficient 
density to withstand the 3-in. drop (before the pre- 
form is heated) to the first level in the preheat 
chamber. This density also proved very suitable for 
dielectric heating. It was found that considerable 
force was also necessary to pull back the stripper block 
after the preform was made and to hold the block in 
position when the final squeeze was exerted on the 
material. A toggle arrangement as shown in Fig. 3 
was designed which gave us maximum holding and 
stripping force in a minimum amount of space. 

A volumetric-type device was chosen for the measur- 
ing or metering unit because of its simplicity and 
ruggedness; here the double-ended hydraulic cylinder 
moves the measuring cylinder as shown in Fig. 4 from 
point A to point B where the material falls by gravity 
into the pre-selected area between block 1 and 2, thence 
back to point A where it falls again by gravity into 
the preforming cylinder. Here it is picked up by the 
preform plunger and compressed into a preform. The 


Fig. 4—Built-in powder- 
metering unit is of the 
volumetric type. Double- 
ended hydraulic cylinder 
moving between points 
“A” and “B” brings the 
material by gravity into 
preselected area between 
the blocks and_ thence 
into the preforming cyl- 
inder. Turning knob “C” 
varies area _ between 
blocks and so determines 


size of the _ preform. 
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size of the preform can be readily changed by turning 
knob C in or out to vary the area between block 1 and 
block 2. 

Considerable experimental work was done on the 
radio frequency unit to give the utmost power in as 
small a package as possible. The frequency usually 


used in this type of equipment (27 to 30 mc) proved 
to be unsatisfactory in this application because of the 
small electrodes used, the wide spacing of the elec- 
trodes, the maximum size of the preform (2 in.) and 


the fact that the electrodes are approximately 40 in. 
from the tank circuit, necessitating a very high r-f 
voltage and large circulating kva. 

A frequency of approximately 60 me was chosen 
which would enable the voltage to be dropped to rea- 
sonable limits, approximately 15 to 20 kilovolts. A 
tank circuit with a high Q would enable us to heat 
materials with a very low power factor. This was 
desirable because in some plants where material is 
purchased in large quantities it may dry out to an 
extent that would make it very hard to heat by r-f 
energy. The capacinductor type of tank circuit was 
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Fig. 5—Close-up view showing the measuring unit, 
preform stripper block, preheat chamber, and the 


push-button panel. Note compactness of the design. 


adopted and proved very satisfactory. (In this type 
of circuit the tank itself resembles a capacitor from 
which its name is derived. Its length supplies the 
inductance and the plate spacing, the capacitance. ) 

The oscillator circuit is of the self-excited type, with 
the oscillator tube (WL-473) in an untuned-grid, 
tuned-plate circuit arrangement. Two 975 or 575 
rectifier tubes are used in the rectifier giving approx- 
imately 4600 volts d-c at 1.5 amp full load with a 
400-volt ripple. 

The r-f unit was designed to make it readily accessi- 
ble for maintenance of tubes and components and for 
cleaning the washable air maze filter. 
provided on all removable panels and doors. 


Interlocks are 
A crank 
on the front of the unit is accessible to the operator 
for tuning the transmission line for different sizes and 
types of loads. 
the unit are shown in Fig. 1, previously referred to. 
The unit slides into the base of the machine and can 
be easily removed for complete cleaning by removing 
two screws that fasten the rails to the base. Fig. 5 
shows the preheat chamber, and the stripper block. 


Arrangement of the components in 


Fig. 7 (Right)—Schematic diagram showing power 
and control elements of the Rockford transfer-mold- 
ing machine. Note nomenclature list for components. 
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TRi—Safety Timer O-2 H 
TRe—Preform Delay 


O-1 


TRs—Cure Timer O-5 


E —Preform Strip In Relay 
F —Preform Plunger In 


Relay 


G —Preform Plunger Out 


Relay 
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TRe—Plunger Return Timer J Preheat Relay 
O-1 K —R-F Unit Contactor 
a Sage Ses M —Main Motor Starter 
TRe—Preheat Timer O-2 LS: Gate-Automatic Cycling 
A Safety Relay : Switch s 
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CB:i—Circuit Breaker Switch 
CTi—Control Transformer 
TB:i—tTerminal Board One 
TBe—Terminal Board Two 


LSs—Shield Interlock 
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stripper toggle and operator's control _ station. 

The controls were designed to give the following 
automatic cycle, all within the curing time—measure, 
preform, strip, and preheat. The automatic cycle is 
initiated as follows: With the selector switch in the 
manual position, the operator initiates the preform 
cycle by push button, the stripper block opens, a dog 
on the stripper cyclinder reverses the rotary 4-way 
valve on the measuring cylinder, and the latter starts 
to travel away from the operator and towards the 
hopper opening. When this opening is reached the 
arm connecting the back end of the hydraulic cylinder 
to block 2 (Fig. 4) contacts a precision snap-action 
limit switch, and this serves to reverse the oil-flow to 
the stripper cylinder and to reverse the direction of 
the cylinder. The dog on the stripper cylinder begins 
to move and again reverses the rotary 4-way valve 
to return the measuring cylinder to its original posi- 
tion and at the same time closing the stripper block. 
As the measuring cylinder reaches the forward posi- 
tion in which the material falls to the preforming area, 
the arm connecting the front end of the hydraulic 
cylinder to block 1 (Fig. 4) contacts another snap- 
action limit switch which actuates a solenoid arrange- 
ment that brings the preform plunger forward to 
compress the material in the chamber into a preform. 

This cycle has to be initiated again in order to 
bring a preform into the preheat area. As the stripper 
block opens, the previously made preform drops by 
gravity onto the top of two mycalex pins that move 
with the stripper block. The preform is held until 
the stripper block closes, retracting the top pins and 
returning into position the bottom two mycalex pins 
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Fig. 8—Schematic diagram of the r-f unit, heart of the 
machine. A “capacinductor” type of tank circuit is used. 






which catch the preform as it drops into position be- 


tween the electrodes. With the selector switch still in 
the manual position, the preheat start button is de- 
pressed and the heating cycle is started. This is in- 
dicated by a red indicating light on the operator’s 
push-button panel. When the timer-controlled preheat 
cycle has been completed, the red indicating light goes 
out and the operator immediately turns the selector 
switch to the automatic position and closes the safety 
gate. Closing the gate initiates a new preform cycle 
so that the preheated preform drops into the molding 
plunger area, the die closes, and the mold-plunger 
pushes the preheated preform into the mold, while 
meanwhile a newly made preform falls into the pre- 
heat area. 

While the parts are curing in the mold, another 
preform is being compressed so it can be ready for 
the next cycle. When the cure timer “times out’, the 
die is opened, the pieces are removed from the die, 
and the gate is re-closed, initiating the next cycle. 

Fig. 6 shows the control panel installed and wired 
Fig. 7 is a schematic diagram in- 
dicating the various power and control circuits, while 
Fig. 8 shows the r-f oscillator circuits. 

Some of the features built into the machine’s elec- 
trical controls are a time-delay on the rectifier tubes 
to allow them to come up to the proper temperature 
before plate power can be applied; a green indicating 
light to show that they have reached the proper tem- 
perature; a red indicating light to show that plate 
power is applied: an indicating light showing that 
the main pump motor is running; and full electrical 


into the machine. 


(Continued on page 256) 
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Alternating Current Inert-Atmosphere Arc Welder for Aluminum 


Key to the solution of such problems as obtaining arc stability at reasonable 
voltage, safety to the operator and elimination of objectionable radio inter- 
ference is suppression of the d-c component inherent in the a-c inert-gas arc. 


LECTRIC are welding in an inert gas atmos- 
phere, such as is provided by argon or helium 
and known as inert-are welding, is applicable 
to nearly every weldable metal or alloy. One very large 
field of application is in the welding of aluminum 
alloys. Unlike all other methods of welding aluminum, 
inert atmosphere arc welding is unique in being 
capable of making clean, sound welds in aluminum 
without the use of corrosive fluxes. Many assemblies 
of aluminum can be welded no other way because of 
the impossibility of removing fluxes after welding by 
other methods. 

The are in the inert-are process occurs between a 
tungsten electrode and the metal being welded, thereby 
obtaining a high rate of heat transfer into the metal. 
This is important for speedy welding of a metal of such 
high heat conductivity as aluminum. The inert-are 
electrode holder is designed so that the tungsten elec- 
trode is surrounded by a sheath of inert gas issuing 
from a nozzle at low velocity. By careful design of 
the holder, the consumption of gas may be kept at an 
economical value, and such an electrode holder may be 
used similarly to other arc welding torches. 

For inert-are welding of many metals the electric 
power supply equipment may be a standard d-c welder. 
As will be seen from the following discussion, fluxless 
inert-arc welding of aluminum requires a-c power from 
a special power unit for welding aluminum thicker 
than about 0.025 in. 

To understand the action of the a-c inert-are it is 
necessary to examine the action of the are during suc- 
cessive half-cycles of current. When the electrical 
polarity is such that electrons are emitted from the 
tungsten electrode (electrode negative), most of the 
heat of the arc goes into heating the aluminum being 
welded. If direct current of this polarity were used. 
the aluminum would be melted rapidly, but it would 
be necessary to use a corrosive flux to remove the 
tight film of aluminum oxide to permit the molten 
metal of the two pieces being welded to flow together. 

When the polarity is reversed so that the aluminum 
emits electrons (electrode positive), the oxide film on 
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the aluminum is removed, some of it floating on the 
molten metal to the cold unmolten boundary. The 
molten edges of the pieces of aluminum flow together 
and unite to form a clean weld, while the inert gas 
cloud around the arc protects the molten metal from 
oxidation. Unfortunately, this polarity causes most 
of the heat of the arc to appear at the tungsten elec- 
trode. This causes melting of the tungsten at com- 
paratively low current. Furthermore, the heat dis- 
tribution is undesirable as most of the power is being 
wasted heating the electrode rather than the work. 

Alternating current eliminates the difficulties en- 
countered with d-c of either polarity; one half-cycle of 
current causes rapid heat input to the work, the other 
half-cycle causes cleanup of the oxides so that fluxless 
welding occurs, and the heat input to the electrode is 
not too high to be dissipated. 

Although the use of alternating current solves the 
welding problem, new problems of arc stability and 
power supply equipment arise. A d-c arc, once started, 
continues without interruption. But 60-cycle alternating 
current passes through zero 120 times per second: 
thus an a-c arc is extinguished and re-established 120 
times per second. This condition provided a most 
difficult problem for the designer of the power supply 
equipment, as the usual a-c are welder transformer 
will not provide adequate arc stability for an inert are. 


The author: A. U. Welch, 
division engineer, arc weld- 
ing transformer engineer- 
ing division, General Elec- 
tric Company, Holyoke, 
Mass., who was largely 
responsible for the design 
of the _ inert-atmosphere 
are welder. 
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The simplest method of obtaining arc stability is the 
use of a welder of high open-circuit voltage so that 
at the instant of current zero a high voltage is avail- 
able for restriking the arc. But high voltages are 
undesirable from the standpoint of salety, and they 
require large and expensive transformer equipment 
operating at very low power factors. 

Another method of obtaining arc stability is the 
use of a continuously operating high-frequency pilot. 
This device superimposes a very high voltage, on the 
order of 2000 volts, on the 60-cycle voltage at a fre- 
quency so high as not to be dangerous to the operator. 
However, a pilot circuit operating at a frequency high 
enough to be safe will cause radiation of radio waves 
which can interfere with radio communication. No 
shielding short of a metal-enclosed room will com- 
pletely prevent undesirable radiation from the welding 
leads. Furthermore, the high voltage of the pilot places 
high electrical stresses on the insulation of the welding 
leads, and continuous operation will cause rapid de- 
terioration of the insulation. 

A new approach to the problem of arc stability is 
desirable, therefore. Analysis of oscillograms of cur- 
rent and voltage in an a-c inert arc shows many inter- 
esting facts. Fig. 1 shows a reactance-controlled weld- 
ing circuit as used for ordinary a-c arc welding. If 
the open-circuit voltage is high enough to get full wave 
conduction through the are (approximately 200 volts 
in an argon arc) the current and voltage waves are as 
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Fig. 2—Front view of a-c inert-atmosphere arc welder 
with case removed, showing air-core transformer 
welding lead connections and those for water and gas. 


shown. It will be seen that the current wave is unsym 
metrical; more current flows during the time that the 
tungsten is emitting. Although the shape of current 
wave is sinusoidal, the center of the current wave is 
displaced from zero; in other words, there are both a- 
and d-c components of current. 

The arc voltage is also unsymmetrical, since the 
magnitude and shape of alternate half-cycles are quite 
different. It will be seen that the arc between dis- 
similar metals has a rectifying effect. That is, there 
is a net d-c voltage in the arc and a d-c component 
of current. It will also be seen that the period of 
aluminum-emitting electrons, which is the time when 
the oxide is being removed, is much shorter than the 
period of emission from the tungsten electrode. 

If the open-circuit voltage of the power supply is 
reduced, the arc will completely fail to strike on the 
half-cycles of aluminum emission, and only the tung: 
sten emission half-cycles will fire. When this hap- 
pens the aluminum is still melted by the heat, but 
welding cannot occur because of the absence of the 
cleanup half-cycles. 

The presence of the d-c component of current in 
either case has several objectionable results. First. 
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( electrode emi thing) 
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Fig. 1—Oscillograms of current and voltage waves of 
a conventional reactance controlled a-c welder supply- 
ing power to an arc between a tungsten electrode 
and an aluminum plate in an atmosphere of argon. 
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Fig. 3—Interior rear view of inert-arc welder, show- 
ing control panel and series electrolytic-capacitor 
bank. Power-factor correcting capacitors at right rear. 


it is difficult to measure the welding current; in fact, 
the only way to measure it is to use an a-c ammeter 
large enough to carry the entire current. The usual 
current transformer and ammeter or clamp-on am- 
meter cannot measure the d-c component and may 
even give a low reading of the a-c component be- 
cause of saturation of the core of the current trans- 
former. Therefore, there is danger of overloading 
and burning out the welding transformer without 
realizing that it is overloaded. Second, the d-c com- 
ponent will saturate the core of the welding trans- 
former, causing high input current to the primary 
For example, if the total 
rms value of a-c and d-c current in the secondary 


winding of the welder. 


is 100 per cent, of which the d-c is 40 per cent, the 
primary current of a typical welder is found by 
test to be approximately 140 per cent of the input 
normally required for 100 per cent output. This con- 
dition adds to the danger of burnout and has caused 
overloading of primary supply lines and fuse blow- 
ing. 

Third, saturation of the welding transformer core 
by d-c causes the primary input current to be un- 
contains 120- 
cycle, 240-cycle, and other even-harmonic compo- 
nents of current. These high-frequency components 
may cause corresponding harmonic-frequency volt- 


symmetrical, (see Fig. 1) since it 


age drops in the primary circuit and circulating cur- 
rents in other electrical equipment connected to the 
same circuit. 

For all these reasons it seemed advisable to in- 
vestigate the possibility of adding something to the 
circuit to eliminate the d-c component. One method 
is to connect a large storage battery in series with 


Capacifor 


Capacitor 


Fig. 4—Plug-in arrangement for mounting series 


capacitors eliminates many soldered connections. 
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the welding leads with the 
polarity. (The negative pole is connected to the 
work. ) 

When the d-c component is suppressed by this 
means, the current wave shape becomes symmetrical. 
The arc voltage waves, although of different shape in 
alternate half-cycles, are equal in length: The power 


pre yper 


supply difficulties caused by d-c component vanish, 
hut most important, there is a notable improvement in 
arc stability, permitting the use of much lower open- 
circuit voltage. Much inert-arc welding has been done 
with circuits containing batteries, but this arrange- 
ment leaves much to be desired. 

It is possible to use a pair of dry plate rectifiers 
connected back to back with a resistor in one circuit 
to eliminate the d-¢ component, but this is not eco- 
nomical. 

The use of a series resistor for reducing the d-c 
component results in too much power loss and may 
reduce arc stability by shifting the relative phase be- 
tween current and open-circuit voltage, thus reducing 
the re-striking voltage. 

The obvious type of device that will carry alter- 
nating current but not direct current is a capacitor, 
and this has been found to be the answer to the prob- 
lem. In order to block direct current, the capacitors 
must be connected in series in the welding circuit 
and they must carry the welding current with a com- 
paratively small voltage drop in order not to inter- 
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Fig. 6.—Detailed wiring dia- 
gram of the General Electric 
inert-atmosphere arc welder. 


The diagram shown is for a 
welder rated 220/440 volts, re- 
connectible primary circuit. It 
should be self-explanatory with 
the following additional com- 
ments. Relay CRe is a time- 
delay relay of the magnetic-field- 
decay type operating from d-c 
supplied by small selenium rec- 
tifiers. Relay CRi compares the 
100 volts open-circuit voltage of 
the welder secondary against the 
110 volts obtained from the 
auxiliary transformer T». At no 
load, this relay drops out and 
disconnects control after time- 
delay drop-out of CR». However, 
once the welder is operating, the 
100 volts is reduced to perhaps 
25 volts (are voltage) and shifted 
in phase in such a manner that 
approximately 110 volts is main- 
tained across CR;. This action 
holds all controls in except the 
pilot when the welding arc is 
once established. 

The high-frequency pilot cir- 
cuit is the loop circuit around 
capacitor Cy. <A step-up trans- 
former 73, rated 110 to 4,000 
volts, is excited through current- 
limiting resistor Ri or Rs, charg- 
ing the high-frequency oscillat- 
ing capacitor Cy. The latter dis- 
charges through the spark gaps S 
and the double-winding induct- 
ance coil (air-core transformer 
T,). Sparks gaps comprise two 
tungsten electrodes in_ series, 
spaced about 0.010 in. apart. 
Open-type spark gaps are satis- 
factory for intermittent service 
such as in starting the welding 
arc. Blocking capacitors Cg and 








C5 are used to shunt high-frequency current so that high-frequency voltage does not appear across the welding transformer. 


fere with the inductive reactance control of current. 
This condition requires an enormous amount of capa- 
citance. Electrolytic capacitors can be made for this 
service capable of continuous operation at low a-c 
voltages. 

The installation of these capacitors may be seen in 
the interior photographs, Figs. 2 and 3, of the inert- 
arc welder with case removed. They appear as an 
array of small cans in the rack under the control 
panel. 

The series capacitor bank is an assembly of numer- 
ous small capacitors for reason of proper ventilation 
and cooling. For 60-cycle circuits the welders use 
approximately 100 microfarads of series capacitance 
per ampere of welding current output. The capacitors 
are special continuous-rated electrolytic capacitors, 
and with this amount of capacitance the a-c voltage 
drop across the capacitors at rated output of the 
welder is 25 volts. In addition to this there is also 
the small d-c voltage impressed across them by the 
welding arc. 

Because of the large number of capacitors a spe- 
cial method was developed for mounting. Fig. 4 
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shows the details. A steel mounting plate with a hole 
for each capacitor is used as a frame and fastened to 
it by bolts on insulating bushings is a row of thin 
copper alloy bus bars. The alternate ones are con- 
nected to opposite sides of the circuit. The edges 
of these bars are bent to form a long continuous clip 
so that each capacitor is inserted by simply plugging 
it into the assembly, thus eliminating a large number 
of soldered or bolted connections. 

The circuit diagrams, Figs. 5 and 6, show these 
series capacitors. In Fig. 6 they are designated as Cy. 
The circuit permits welding at an open-circuit voltage 
of only 100 volts in argon without the necessity of a 
continuously operating high-frequency pilot. Argon 
is normally used for welding of aluminum as it results 
in a clean mirrorlike finish on the weld. For welding 
certain other metals helium may be preferred, but 
a higher voltage is required. Therefore a 150-volt 
tap is included in the welder as this is sufficient volt- 
age for arc stability in the series capacitor circuit. It 
represents a considerable reduction from the 500 
volts or more otherwise required. 

It is not desirable to start an inert-atmosphere arc 
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on aluminum by touching the tungsten electrode to 
the aluminum because this practice often results in 
picking up a small amount of aluminum on the elec- 
trode, causing a wild, uncontrollable arc and a dirty 
weld. An arc is easily started by touching the elec- 
trode to a block of carbon laid on the work and trans- 
ferring the are down to the aluminum. 

For certain applications, however, it is desirable to 
start without the use of carbon, and, therefore the 
inert-arc welders include a high-frequency pilot to be 
used for starting only. The pilot spark jumps be- 
tween the electrode and the work, and welding current 
immediately follows. The control circuit is so ar- 
ranged that the high-frequency pilot is automatically 
disconnected as soon as welding current flows. There- 
fore the pilot need be on only a fraction of a second, 
thus reducing liklihood of objectionable radio inter- 
ference and lengthening the life of the welding cables. 
For applications where this intermittent operation of 
the pilot causes objectionable radio interference it is 
simple to disconnect the pilot and start the welding 
arc by carbon or other means. 

The schematic diagram, Fig. 5, shows the connec- 
tions of the complete equipment, including all con- 
trols for convenience and safety, and gas and cooling 
water connections. Water cooling of the electrode 
holder is required for ratings of 100 amp or higher. 
The heat from the tungsten electrode is conducted 
away by water cooled clamps. The return water from 
the holder cools the power cable and the secondary 
winding of the high-frequency transformer in the 
pilot. 

Ratio of the main air-core transformer is approxi- 
mately one te one. The secondary winding of this 
transformer, which carries the welding current, is 
made of copper tubing and is cooled by the discharge 
water from the water-cooled cable of the electrode 













Fig. 7—JInterior side 
view of inert-arc welder 
with crater filler in 
form of an air cylinder 
at top to move trans- 
former coil from preset 
welding position to min- 
imum-current position. 
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Fig. 5—Schematic diagram of an a-c inert atmosphere 

arc welder and associated equipment. The high fre- 

quency pilot is active for only a fraction of a second 
when striking the arc. 


holder. This coil will operate dry up to 100 amp 
when using non-water cooled holders. 

Included with the welder is a foot-operated switch 
which in conjunction with the control in the welder 
is operated as follows: 

When the foot switch is in its normal position, 
with neither the heel nor toe depressed, there is no 
power on the electrode holder and the gas and cool- 
ing water are turned off. The operator can safely 
adjust the electrode. 

Pressing the stop button (heel position) operates 
solenoid valves which turn on gas and cooling water 
but not power. It is important to flush all air out of 
the gas hose and electrode holder, and blow air away 
from the spot on the work where the weld is to start; 
a small percentage of air in the gas around the arc 
will cause dirty welds and arc instability. 

When ready to weld, the operator depresses the 
start button (toe position) which turns on the pilot 
and 60-cycle power, and keeps gas and water on. 
Power current flow operates the controls so as to turn 
off the pilot, after a brief time delay, and keep the 
gas and water as well as the power itself turned on. 
It is not necessary for the operator to hold the switch 
on. If for any reason the arc is interrupted, the con- 
trols drop out, shutting off power, water and gas 
after a 14-second time delay. 

To finish the weld the operator should press the 
(Continued on page 250) 
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Electrically Operated Automatic Cigarette Vending Machine 


By performing electrically such functions as coin counting, coin addition, price 


presetting, pack ejection and coin return, maintenance is reduced, compared 


with mechanically operated units, and the machine is made more foolproof. 


ANUALLY operated cigarette vending ma- 
chines are so common as to be taken for 
granted by most of us. However, they have 

many disadvantages. For example, maintenance is 
high because of the mishandling and severe treatment 
which inevitably results in all manually operated mech- 
anisms. Then too, their appearance does not lend 
itself to the more formal establishments and appreciable 
dealer resistance has resulted. The noise of operation 
has automatically eliminated them from theaters and 
other buildings, where silence is necessary or desirable. 
Finally, actual consumer resistance is not uncommon 
because of the effort and inconvenience of operation 
particularly among women whose somewhat lengthy 
and well manicured fingernails break or chip quite 
easily, 

C-Eight Laboratories, after a careful, critical analy- 
sis, decided that all these disadvantages could be over- 
come, and they designed and built a new machine which 
operates on an entirely different principle. Although 
some of the old parts were included, such as the coin 
detector mechanism, the machine as now made is hardly 
recognizable as the commonplace semi-automatic, cig- 
arette vendor it replaces. 

Neat, quiet, and attractive, it looks more like a 
console radio than a cigarette machine, and repairs 
and maintenance are only one-tenth as frequent as on 


Collaborating with Mario 
Caruso (left). president, 
C-Eight Laboratories, in 
the development of the 
novel cigarette vender were 
his son, Anthony M. Caru- 
so, general manager, Fair- 
field Hoban, the inventor, 
and Sam Farina, assistant. 
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the previous mechanism. Since it is electrically oper- 
ated and the only manual operation is pushing a button, 
the wear of its various parts is minimized and, because 
of the electrical operation, the machine is more nearly 
foolproof. 

In describing the workings of the development, the 
entire machine can be broken down into the following 
units: (1) coin detection, (2) coin counting, (3) coin 
addition, (4) price preset, (5) pack storage and ejec- 
tion, (6) match storage and ejection, (7) motor drive 
and mechanical system and (8) coin return system. 
Each of these is considered separately. 

Of all the many parts of a manual machine, the coin 
detector is the only unit used on the new machine with 
no changes made. Modern coin detectors all work on 
the same principles,* that is, a coin must be the correct 
size, weight, and thickness and must have the proper 
eddy current losses in a magnetic field before it is ac- 
cepted. Since it was considered that little or no im- 
provement was needed, the unit was taken intact. 

Most coin-operated vending machines work on the 
principle that the inserted coins form a connecting link 
between the manually worked arm and the operating 
mechanism. This system leaves much to be desired 
since an inexperienced operator can, by prematurely 
working the lever, jam the mechanism. To avoid this 
problem, an entirely different system was devised. 

Tracing the course taken by a nickel will show just 
how the unit operates. Once the coin has been passed 
as genuine, it enters a vertical slot which is just wide 
enough to allow the nickel to drop through. Part way 
down, one side of the slot is cut away to such an extent 
that it is approximately twice as wide. Just opposite 
this widening, on the straight side, is a shoulder so 
placed and shaped that the descending coin upon hitting 
it will be deflected to the other side and then drops on 
through. Just above the shoulder and on the same side 
is a wire whisker extending out into the slot. The 
attached end, when depressed, closes an electric contact 
in a snap-action switch. A falling coin hits the whisker 
# For a complete description of commercially available slug rejectors, 


see “Coin-Operated Devices Made Automatic Electrically”, Evectricac 
MANUFACTURING, June, 1947, p. 74. 
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which makes contact, hits the shoulder, bounces off, 
clearing the whisker, and falls on down and out the 
bottom of the slot. The necessity for the shoulder is at 
once apparent for, if it were not present, a coin might 
conceivably bounce up and down on the whisker, 
making and breaking contact several times. 

In the case of a dime, the vertical slot has two 
whisker switches and two shoulders, so that where, for 
a nickel, one electric impulse is transmitted, for a dime 
two contacts are made. 

From the counting slots, the coins pass to a holding 
cup where they are held until either the purchaser buys 
a pack of cigarettes, in which case the coins fall into a 
collecting box, or the purchaser pushes the “coin re- 
turn” button and the coins are returned. This will be 
expanded upon later. 


Coin Addition Unit 


In Fig. 1 is shown a side view of the working parts 
of the machine. The coin addition unit, shown in detail 
in Fig. 2, is quite compact and simple ‘in operation. 
The unit consists of a solenoid connected to the escape- 
ment of a small, spring activated, fiber gear on which a 
copper plate is riveted. Four contact arms or brushes 
extend out over the gear and are so located as to contact 
the copper plate. These brushes ars so spaced that, as 
the gear rotates, each successive brush will touch the 
plate until all four are in contact with it. The first 
brush, starting on the left side of the illustration, is an 
incoming circuit of 110 volts. Each of the other three 
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COIN ADDITION-> 


MOTOR DRIVE 








Fig. 2—Close-up of the solenoid-operated 
coin addition unit. Toothed disk is of fiber; 
riveted sector plate (left), copper. 


Fig. 1—Side view of the 
Electro cigarette vending 
machine, showing most 
the electrical and 
mechanical components. 


brushes is connected to one of three pricing circuits. By 
this hook up it is possible, by rotating the gear counter- 
clockwise, to make contact between the 110-volt line and 
the various other circuits. By adjusting the fiber geai 
and its return mechanism, it is possible to vary the 
required number of impulses necessary at the solenoid 
to make contact between the 110-volt line and either 
No. 1, 2 or 3 circuits. 

Actual operation is as follows: For a 15-cent, 20- 
cent, and 25-cent preset, the fiber gear is set so that 
three impulses are necessary for contact between the 
110-volt line and circuit No. 1. The buyer inserts one 
nickel, one impulse goes to the solenoid and one tooth 
of the gear is released by the escapement. This rotates 
the copper plate one position but no contact is made. 
Upon inserting another nickel, the same action takes 
place. Contact is now made between the copper plate 
and the incoming 110 volts. A third nickel moves the 
gear again and the circuit between the 110-volt line and 
No. 1 price preset line is closed across the copper plate. 
If additional coins are added, No. 2 and No. 3 circuits 
will be closed. Of course, nickels are not essential. 
One dime, as previously explained, will cause two elec- 
trical impulses at the solenoid. 

By this hook-up, a person can buy a 15-cent pack of 
cigarettes with a nickel and a dime, three nickels, or 
two dimes, or any other amount of 15 cents or over. 
But he must put in at least 15 cents. The same applies 
to the 20-cent, No. 2 circuit—or the 25-cent, No. 3 
circuit. 
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In the top view of the unit, Fig. 3, just in front of the 
push buttons and running horizontally across the illus- 
tration, will be seen three slender rods. These rods are 
for price presetting. Each is connected to one of the 
circuits just described, the rearmost being the No. | 
or 15-cent line, the middle the 20-cent and the front 
the 25-cent line. Directly in front of each push button 
is an L-shaped switch which can be set on any one, but 
only one, of the three rods. For example, the switches 
in the illustration are set, from right to left, on (1) 
15 cent, (2) 20 cent, (3) 25 cent and the rest on 20 
cent. Each column of cigarettes, therefore, has its own 
circuit and can be set to work at any one of three prices. 

It is necessary to digress for a moment from the 
electrical system and describe the cigarette storage and 
method of ejection. Previously designed cigarette ma- 
chines have their cigarette packages stored in the upper 
part of the machine, above the discharge slot. In this 
way, actual ejection of the pack depends largely on 
gravity. In the new machine, the packs are all stored 
below the ejection slot, and thereby the space which is 
wasted in the old type is entirely utilized. Each column 
has a movable platform on which the packs are placed. 
This platform is actuated by a clock spring which is so 
adjusted and so specified as to width, thickness and 
strength, that there is approximately the same upward 
pressure on the platform with one package of cigarettes 
on it as when it is fully depressed with its full load of 
forty packs. 

At the top of each column there are two retaining 
strips, one on each side. These strips allow the packs 
to raise just enough so that only one pack at a time is 
in the ejection position. 
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To return to the electrical system, from the price bars 
the circuits go to the push button switch, and from there 
each passes to its own electromagnet, shown at the rear 
of the machine, Fig. 3, and at the top of the wiring 
diagram, Fig. 4. When contact is made at the button, 
the magnet unlatches the discharge mechanism, and at 
the same time not only breaks its own circuit but makes 
the motor driven ejection circuit. 

To cause the ejection of a pack, a carriage, extending 
across the entire top of the machine, moves forward and 
then back. On the under side of the carriage is a 
pusher which, unless released by the magnet, clears the 
top of the pack. But, upon being released, it drops and, 
as the carriage moves forward, pushes the pack desired 
into the discharge. Then, on the return stroke, it is auto- 
matically lifted and re-latched, and the circuit re-set. 


Motor Drive 


The universal motor operates at 1,700 rpm under 
load. As can be seen in Fig. 1, it is mechanically con- 
nected by a worm gear drive. This in turn actuates a 
cam whose attached arm works the ejection carriage 
through a sector gear, pinions and racks. However. 
this is only part of the story. Since, when the motor 
circuit is broken, there is a certain amount of coast or 
override which is very difficult to predict, some means 
of braking had to be included. This is done by the cam. 
When the cam has revolved approximately three-quar- 
ters of its cycle, it closes a switch which throws a shunt 
into the motor circuit, reducing the motor speed from 
1,700 rpm to 600 rpm. By this means any coasting is 
greatly reduced and falls within easily predictable 
limits. The same cam also trips a lever causing the 
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coins, which until now have been held at a point where 
they can be either accepted or rejected, to be accepted. 
The drive arm—extending from the cam to the ejection 
system—likewise rewinds the coin addition gear, reset- 
ting it for the next purchase and breaking the circuit, 
turning off the machine. 

There are five columns of matches, and matches are 
ejected, a pack at a time, from each of the columns in 
rotation. To accomplish this, an arm extends from 
the carriage drive to a five-throw cam shaft which runs 
behind the match storage. As the cam rotates, each 
throw in turn actuates an ejection arm. If one column 
should jam, the other four columns will still function. 

If for any reason the prospective buyer of a pack of 
cigarettes changes his mind and wants his money back, 
he merely has to push a button marked “Return Coin.” 
When he does so, a small electromagnet throws a lever 
and his money is promptly returned. This is accom- 
plished by having a butterfly disc-type holder on which 
all coins deposited in any one transaction are held until 
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either a pack is delivered, in which case the butterfly 
is tipped one way by the action of the motor cam, or 
the buyer gets his money returned by the butterfly 
being tipped in the opposite direction by the magnet. 
At the same time, when the return is operated, the coin 
adding gear is rewound. In the case of slugs, counter- 
feits or badly worn coins, the coin detection system is 
responsible for rejection and the coins do not get as 
far as the holder. 

The instant any machine or device is exposed to the 
public there are a certain few who invariably try to 
“beat the machine.” To guard against this on the 
electric vending machine, several additional features 
were necessary. Since it might be possible, by tipping 
the machine to the proper angle, to make a nickel 
bounce up and down several times on the shoulder 
anvil and trip the coin addition whisker each time, a 
small mercury switch has been included in the circuit 
and is so positioned that the machine will not operate 


(Continued on page 246) 
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Floating electric heater for pre- 

venting the stock’s drinking water 
from freezing. 





Westinghouse Elec. Corp 

One of a line of single-phase motors especially de- 

signed for farm use, in six sizes from 1 to 7% hp. 

They are all capacitor-start, induction-run, 1740 rpm 

motors with self-contained capacitor and _ transfer 

switch for disconnecting the capacitor as the motor 
reaches full speed. 



















By 
TRUMAN E. HIENTON* 


Head, Division of Farm Electrifi- 
cation, Bureau of Plant Industry, 
Soils and Agricultural Engi- 
neering, U. S. Department of 
Agriculture 


The ELECTRIFIED FARM 
New Frontier for the Product Designer 





EVELOPMENT and manufacture of new 

electrical equipment for American farms offer 

a worthy challenge to the inventive and pro- 
ductive abilities of engineers and designers. Manu- 
facturers have made rapid strides during the past 
twenty years in providing electrical equipment and 
appliances particularly for farm use. Their engineers 
have worked closely with agricultural research work- 
ers, farm representatives of electric utility companies, 
Rural Electrification Administration and cooperative 
personnel in the development of entirely new or the 
modification of existing equipment for farm use. Con- 
tinued cooperation of this nature in the future will 
produce new farm electrical equipment to aid Ameri- 
can farmers in solving their problems of production 
and marketing. 

The electric chick brooder provides a good example 
of what has been done through such cooperative efforts. 
There were four companies in the United States man- 
ufacturing a few electric brooders in 1925 when a 
number of agricultural engineers and poultrymen at 
state agricultural experiment stations turned their 
attention to them. It was believed that these brooders 
lacked sufficient heating capacity to operate satisfac- 
torily under all temperature conditions and that some 
were of hazardous construction. Tests proved the 
accuracy of these beliefs and further efforts were de- 
voted to determining the wattages of heating elements 
necessary to meet brooding requirements and establish- 
ing standards for safe construction. Brooder manu- 
facturers accepted the recommendations made by these 
investigators and incorporated them into their equip- 
ment. Other firms began to manufacture electric chick 
brooders and in 1935 there were 26,823 units pro- 
duced or 15.4 per cent of all brooders manufactured. 
During the next eleven years (1936-1946) production 
increased to a high of 212,839 electric brooders in 1944 
with the total number manufactured for the 11-year 
period amounting to 1,247,262 units. It is interesting 
to observe that while oil brooder production still ex- 
ceeds electric in number of units, the value of the 
latter has exceeded that of oil by approximately a 
half million dollars annually for the past three years 
(1944-1946). 


* The author is also chairman of the program committee of the National 


Farm Electrification Conference held at Indianapolis, Oct. 7 and 8. 


The power is there, the need is apparent, but the electrical product is 


often missing or improvised. 


Here is a timely analysis of what the “farm- 


factoryv’’ is looking for and some of the shorteomings of present designs. 
m } awe : : 
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Edison Electric Institute 


The number of farms which are enabled to “do it 
electrically” has increased greatly in recent years. 
In 1930 only 10 per cent of all farms were electrified. 


The electric brooder is only one of a considerable 
number of special electrical devices which have been 
improved or developed for use by the poultry producer. 
Special time switches, some with dimming devices, 
now regulate the hens’ length of day automatically dur- 
ing winter months to stimulate winter egg production. 


use 
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5 Cream kept cool and sweet on the farm usually returns 3 or 4 cents more 


This use of electricity is so important that special 
blackout precautions for poultry houses were devel- 
oped for certain areas during the war. The large clec- 
tric incubator of today is a well engineered machine and 
its development is to a considerable extent responsible 
for the enormous growth in commercial hatcheries and 
the baby-chick business. Other electrical devices now 
aid the poultryman, such as electric water warmers 
for poultry drinking fountains, electrically heated semi 
scalders and wax containers for use in dressing poul- 
try, poultry pickers, an electric unit for clipping the 
sharp ends off the beaks of chickens to prevent pick- 
ing others, an egg grader and an electric egg cleaner 
Electric refrigeration equipment too aids the poultry 
producer in marketing fresh dressed poultry at weights 
desired by the consuming public. After the chickens 
or turkeys have attained desirable sizes they may be 
killed, dressed, and frozen, then sold as the market 
demand warrants, in many cases directly from the 
farms on which they were produced. 

Dairymen are also using many electrical devices 
which have been developed especially to meet their 
needs. Electric dairy water heaters of the non 
pressure type, electric dairy utensil steamers and 
electric steam accumulators aid dairymen in the clean- 
ing and steaming of milking equipment necessary to 
produce milk of low bacteria count. Another specially 
designed item of electrical refrigeration equipment 
used in the production of milk of high quality is the 






Puget Sound Power & Light Co. 


Bulb grader and counter, using a photo-cell for grading by color. 


A. O. Smith Corp. 


A limited-input transformer-type arc welder especially designed for farm 
use, meeting requirements of REA and of NEMA. Rated output, 180 
amp, 25 volts, 20 per cent duty cycle. 


per lb of butterfat than sour cream. This cream cooler has just been 
developed by engineers at Michigan Agricultural College. 


One of the recently developed electric pasteurizers for individual farm 


The increasing number of cases of undulant fever is attributed to 
the drinking of raw milk. 
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A mow hay-drying installa- 
tion comprising a system of 
ducts for the air forced 
in from the motor-driven 
blowers. Inset —- a motor- 
driven fan of the vane-axial 
type designed for this serv- 
ice. More than 2000 farms 
now dry hay in this way and 
some also dry corn with the 
same equipment. 


tank-type milk cooler. The value of this item manu- 
factured and sold in 1946 approximated $5,800,000, an 
indication of its importance to dairymen. 

A number of other electrical devices have been 
developed and manufactured which are of particular 
value to the farmer with a herd of dairy cows. The 
electric fencing unit has been readily accepted as an 
aid in the fencing of temporary as well as permanent 
pastures. Small electric churns are likewise very 
acceptable for they reduce labor in making butter as 
compared with the hand-powered unit. Electric fly 
traps, electric clippers, and electric heaters for drink- 
ing tanks are all valuable equipment to many dairy 
farmers. 

Certain electrical equipment is of interest to nearly 
all farmers who have electricity available from rural 
electric lines. Foremost among them is the electric 
pump.* Several new and improved pumps have been 
developed by manufacturers during the past twenty 
years of which the jet type is very likely the most 
important. A chief advantage of this type of pump 
to the farmer which has been quickly recognized by 
him as well as the manufacturer is that the necessity 
for locating the pump head over the well, required 
with the deep-well pump, has usually been eliminated. 
This has resulted in a saving of installation cost to 
the farmer through elimination of the large well pit and 
special underground wiring or construction of a well 
house. 

In general, pumps of good workmanship and ma- 
terial have been made available to farmers which re- 
quired little servicing, an important item to the owner 
who relies entirely on such a unit to supply his house- 
hold and farm needs. In providing such equipment, 
nianufacturers have apparently been forced to price 
their products out of reach of farmers of the lower 
income groups. There is some evidence of need for 
a lower cost pump for this group. Such a pump may 
be readily acceptable too as a second unit on livestock 
and poultry farms where it is necessary to provide 
water to animals or fowls on pasture or range at some 


*“ Manufacturers are now producing farm pumps and water systems at 
the rate of 750,000 to 775,000 a year, it was brought out at a recent 
meeting held under the joint auspices of the National Association of 
Domestic and Farm Pumping Equipment and Allied Products Manufac- 
turers and the Electric Water System Council. 
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7 * 
Aerovent Fan Co- 


distance from the regular farmstead water supply- 
The mow hay drier or barn finisher is of rather 
recent development and of limited acceptance for 
several reasons. Because of material shortages due to 
war conditions, the supply of motors and fans has 
been inadequate and equipment has not been available 
to meet the demand. The exact requirements of the 
fan and required motor capacity have not been fully 
known. As more installations are made and more 
observations are possible on their operations and on 
the final product, further trend toward standardization 
will occur. In certain areas it is probable that auxiliary 
heating apparatus will be utilized to hasten drying 
and to minimize losses in feeding value of the dried 
product. This equipment will, to an increasing extent 
in the future, be used for the drying of grain harvested 
by combines and for corn and will consequently be more 
suitable if made for portable use. The maximum size 
unit for electric power operation is not expected to 
exceed 7% hp because it is unlikely that very many 
farmers will have 3-phase power available. 
Considerable progress has been made in the develop 
ment of elevators for the farm directed toward the 
elimination of handling large amounts of small grain, 
ear corn and hay by hand. The cup-type elevator 
installed permanently in a building has proven very 
satisfactory for handling small grain and corn, either 
shelled or in the ear, but its use is limited to its loca- 
tion. The blower-type elevator, being portable, can 
be used wherever needed but some will handle only 
small grain and shelled corn, others only forage, but 
some will handle both. In general, the combination 
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A motor-driven portable elevator, here shown filling 
acorn crib. Several sections can be operated in series, 
connected as shown here. 


grain and forage blower is the more desirable, since 
increasingly large amounts of chopped forage must 
be elevated into the silo or hay mow and one blower 
should handle this material as well as grain. 

Shortage of farm labor and increased grain and hay 
production during the war focused attention on the 
need for additional elevators and increases in pro- 
duction quotas were allowed. The drag-type portable 
elevator which handles either small grain and shelled 
corn or ear corn or both has always been in greatest 
demand. During the three pre-war years (1938-1940) 
an annual demand for about 5,000 machines was ex- 
perienced but this doubled in 1943, trebled in 1944, 
and has continued to increase to 33,108 units in 1946. 
Manufacturers are recognizing the need for making 
this type capable of handling baled hay as well as 
small grain and ear corn, which is very desirable. 
tlectric motors for this type elevator must be either 
of repulsion-induction, or capacitor types (for single- 
phase service), preferably ball-bearing equipped, of 
adequate horsepower capacity for the load (usually 
¥% to 1 horsepower), fully enclosed for protection 
against dust and rain or snow, and equipped with 
overload protection. 

Feed grinders have been developed which are well 
suited to electric motor drive in both burr and ham- 
mer types. The burr type has been changed very little 
in design for electric power from that for gas-engine 
or tractor drive. Hammer mills on the contrary have 
been reduced in size and power requirement to meet 
the limitations on motor size for single-phase service. 
This change in size has reduced the capacity of the 
hammer mill (1% to 5 hp) and its ability to handle 
ear corn successfully except by hand feeding, a prac- 
tice disliked by farmers. The development of a crush- 
ing or slicing device which will so reduce ear corn in 
size as to enable the small hammer or: burr mill to 
grind it successfully is a must if semi-automatic opera- 
tion for grinding all grains is accomplished. The de- 
velopment of such equipment which can be followed in 
operational sequence by a feed mixer and elevator 
where necessary to eliminate handling is a worthy 
goal for manufacturers. The power unit for such an 
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Chick brooders should have thermostatic control. This 
one is counterbalanced so it may be easily raised for 
inspection and care. 


installation should not exceed 1.5 to 2 hp, and should 
preferably be of a smaller size. 

The necessity for maintaining their farm machinery 
in operating condition combined with a shortage of 
equipment repair men during the war years forced 
many American farmers to obtain welding equipment 
and to learn how to use it. Few were fully acquainted 
with the electrical characteristics of the industrial-type 
welders which they purchased. As a result, many 
were disappointed with the welders they had obtained 
because of overloaded transformers and electrical cir 
cuits. Shortly after the end of the war, manufac 
turers, together with representatives of the utilities 
and the Rural Electrification Administration, prepared 
a set of standards for two “farm” welders. These 
units are limited-input type, transformer, arc-welders 
which operate on a 230-volt circuit with rated load in 
aimperes of 130 and 180, respectively. Manufacturers 
are building both sizes and are generally limiting the 
input current of the larger size to not more than 37.5 
amp in order that it may be operated on a 3-kva trans 
former. 

Losses occasioned by insect pests totaled an esti- 
mated amount of $1,601,527,000 annually in pre-war 
years. At present increased prices for farm crops this 
amount would be considerably higher. Insects not onl) 
cause large losses of food and fiber crops but also more 
direct losses, such as those due to the cost of control 
measures and those caused by houseflies, mosquitoes. 
ticks, and clothes moths. 

Electric fly traps and door and window screens of the 
electrocutor type that have been developed, are being 
manufactured and used to a limited extent for farm 
applications around dairy barns and milk houses to 
which flies are attracted in large numbers. This type of 
trap was formerly used more extensively, but recent 
developments of highly efficient insecticides such as 
DDT have resulted in decreased demand for such de- 
vices. Electrocutor traps have also been developed but 
their acceptance has been limited due very probably to a 
lack of information on attractants which are most suit- 
able for use with them. 

Some research work has been done and a limited 


ELECTRICAL MANUFACTURING, October 1947 











AAA Mfg. Lo 


A hatchery model electrical egg grader with a capacity 
of about 11 cases per hr. Eggs travel on sponge rub- 
ber, pass two 40-watt T-10 tubular reflector lamp 
bulbs for candling and are automatically weighed 
with an accuracy of 0.02 oz. Powered by ¥4-hp motor. 


amount is now underway on attracting night-flying 
insect pests by the use of electric lamps. It is known 
that the blue end of the visible spectrum and possibly 
ultraviolet is attractive to some moths and that the 
intensity of radiation is also an important factor. This 
may offer a radically different method of control for 
some insects. If the adult female insect can fly and 
can be attracted by a lamp, chemical bait, or sound, and 
destroyed in a trap before she lays her eggs, there 
will be no voracious larvae (worms) to poison with 
dust or spray. As more information becomes available 
from research on attractants, further development work 










An electric incubator of 
13,200-egg capacity, made 
by Petersime Incubator Com- 
pany and operating on a 
Virginia poultry farm. 


NEMA Farm Electfn. Bu. 
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on electric traps will probably be warranted. Entirely 
new designs may produce more effective traps than 
the grid type now available, possibly one in which a 
fan may be used to create suction to draw in insects 
which have been attracted to it.. The entire field of 
insect control has scarcely been touched by the use 
of electrical equipment and warrants considerable fur- 
ther attention. 

The electric eye has made its entry into the farm 
field as a part of a bulb counter and grader recently 
developed by a power company in the Pacific North- 
west. Manufacturing of this device is just about to 
start and such equipment will very probably find a 
hearty welcome from growers of various bulbs. An- 
other development is the electric-eye fly-sprayer. These 
may be only forerunners of several such machines 
which can be developed. A need exists, for example, 
for a device which will grade tobacco automatically 
according to color. Farmers raising burley tobacco in 
Kentucky are already using several thousand fluorescent 
lamps while grading their tobacco for market. Several 
hundred shade-grown tobacco growers in the Connecti- 
cut River valley are also using electric lighting during 
their grading. In due time other growers, particularly 
those in the bright-leaf or flue-cured tobacco belt 
(Virginia, the Carolinas, Georgia), will most likely 
follow this practice. A simple electrical device which 
will do this automatically can aid tobacco growers in 
uniformly grading their crops. Other possible applica- 
tions may include similar equipment for use at packing 
plants for such items as tomatoes, citrus fruits, peaches 
and apples where market value may depend upon color. 

Some favorable reports on the use of ultrasonic 
vibrations for treating seeds in foreign countries be- 
fore the war have stimulated interest in the United 
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Design Improvements Achieved 


At No Added Cost 


Complete redesign of integrated units of the Eureka home vacuum cleaner 
system, involving judicious use of aluminum, plastics and sheet steel, has 
resulted in a product that is lighter in weight, higher in efficiency and with 


improved appearance — to sell at the same price as its predecessors. 


By RALPH C. OSBORN 


Chief Engineer, Eureka Williams Corporation 


ers were manufactured for household clean- 

ing. The older upright type was designed for 
cleaning rugs. Attachments were available for use 
with these cleaners, but were difficult to attach and 
suction was too low for effective above-the-floor 
cleaning. The newer type tank cleaner provided high 
suction for general dusting and cleaning, but rug 
cleaning with tank cleaners was generally unsatis- 
factory, due to lack of sweeping and beating action. 
Since each cleaner served a distinct purpose Eureka, 
in 1945, introduced a complete home cleaning sys- 
tem consisting of an upright cleaner, a tank cleaner 
and attachments which might be used on either. A 
rotary waxer was attached to the upright cleaner 
for polishing waxed floors and linoleum. 

The home cleaning system idea was so well ac- 
cepted by housewives that Eureka management re- 
quested a design for a completely new system, de- 
signed to clean “easier, better and faster.” Both 
cleaners were to surpass previous models in per- 
formance and to include light, easy-to-use attach- 
ments. 

In approaching this design, an assignment was 
issued to a staff engineer to coordinate all design, 
styling and patent*matters. Under his supervision, 
one project engineer was given responsibility for 
development of the Model S-246 upright cleaner ; 
another engineer was assigned the design of the 
D-660 tank cleaner and a third engineer was as- 
signed the development of attachments, auxiliary 
fittings and packaging. The completed home clean- 
ing system is shown in Fig. 1. 

In establishing preliminary specifications for the 
upright, certain items were considered of primary 
importance. First, the cleaner was to have a new, 
outstanding appearance; colors were to be lighter, 
harmonizing with modern home furnishings; ex- 
posed parts of the cleaner were to be protected to 
prevent marring of furniture; weight was to be held 
to a minimum for easier manipulation; finish was 
to be attractive and durable; performance was to be 
superior to previous cleaners; the electrical system 
was to be filtered to prevent radio interference; the 


| YOR MANY years two types of vacuum clean- 
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height of the hood, for furniture clearance, was to 
be less than previous models. 

This basic concept of the cleaner dictated to a 
great extent the choice of materials. Aluminum 
alloy die castings were selected for the main body. 
The casting, as designed for lightest weight and 
high strength, is shown in Fig. 2. Phenolic plastics 
was chosen for the motor housing due to its natural 
insulating properties. Rubberlike plastics were se- 
lected for the furniture guard and bag clip cover to 
protect furniture and woodwork. Thermoplastics 
were selected for the handle grip, cord storage clips 
and motor hood to provide permanent finish, light 
weight and high impact strength. Extruded alumi- 
num tubing was selected for the handle to further 
reduce the weight of the cleaner. 

With the materials tentatively selected, design 
work was started on a number of features to be 






























Fig: 1—Eureka Model 210 home cleaning sys- 

tem consists of an upright and a tank-type 

vacuum cleaner and the kaddie shown at G for 
storing and carrying the attachments. 


Fig. 2—Main body of the upright cleaner is an alumi- 


num alloy die casting. 


entirely new in an upright cleaner. 

The motor was to be of a series universal type to 
operate at 115 volts d-c and up to 60 cycle, 115 
volts a-c. Fan calculations indicated speed require- 
ments of 9500 rpm on high speed and 8500 rpm on 
low speed. As shown in the exploded view, Fig. 3, 
the plastics housing was molded in two parts. The 
lower casing housed the field stack assembly. Bosses 
molded integrally in the motor casing parts, regis- 
tered with the field stack to provide bearing align- 
ment and maintain proper air gap. Motor casings 
B and C were designed with rectangular-air pass- 
ages, indicated at E, to provide a path for cooling 
air over field coils and motor brushes. To provide 
low height, the armature 4A was made large in di- 
ameter in relation to length. Special automatic wind- 
ing machines were developed for the armature and 
field coils. The unique stamped ventilating fan de- 
sign D permitted it to be assembled by rotation 
through the cut-out F in upper motor casing C. 
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This eliminated an extra piece to form the bottom of 
the ventilating fan chamber. 

Excellent performance characteristics were ob- 
tained with this motor. As shown in Fig. 4, an eff- 
ciency of 68 per cent was obtained in the operating 
range of 8500 rpm to 9500 rpm with a torque of 
27.1 oz-in. at 9,000 rpm. The die cast cleaner fan was 
designed for minimum height with sufficient air han- 
dling capacity to produce the required nozzle suc- 
tion. Fig. 5 indicates the air handling character- 
istics of the cleaner, indicating peak air horsepower 
at the operating speed of 9,000 rpm. The completed 
motor fulfilled all requirements. It provided superior 
performance, low height, was well insulated and easy 
to manufacture. 

The next step required development of a more 
efficient rotary brush. Since beating and sweeping 
action were difficult to measure, it was necessary to 
develop a testing technique to compare the relative 
merits of various brush designs. The front of the 
aluminum casting was removed and a transparent 
plastics section inserted. A Strobulux was set up 
and with the cleaner operating under normal condi- 
tions, the action of the brushes on the carpet could 
be studied. This cleaner was designed on the sup- 
ported nozzle principle with the nozzle maintained 
by the wheels at the proper height above the floor 
covering. The carpet is lifted against the nozzle by 
suction so that beating action takes place against a 
cushion of air. With the Strobulux, the brush action 
could: be slowed down to study flexing of the bristles 
against the carpet and particularly the vibration im- 
parted to the carpeting to loosen embedded dirt. 

The brush finally developed is shown in Fig. 6. 
Three rows of bristles, each of different length and 
material were selected to provide the best combina- 
tion. The short, relatively stiff bristles indicated 
at A imparted a beating action to the carpet. The 
longer, more flexible bristles indicated at B provided 
a sweeping action, while the third row indicated at 
C removed surface litter, such as thread, lint and 
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Fig. 3—Exploded view of flat-shaped motor for the upright cleaner. Housings B and C are molded plastic. 
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Fig. 4—Performance characteristics of Eureka Model 
S-246 universal motor operated on 115 volts a-c. Oper- 
ating range ts 8500 to 9500 rpm. 


hair. These bristles were slightly stiffer than the 
sweeping bristles and slightly shorter to comb the 
surface of the nap. It was learned experimentally 
that the gap, indicated at D, aided materially in 
thread pickup. These spaces caused the thread to 
loop into the opening, breaking the surface tension 
with the carpet. 


MECHANICAL DESIGN FEATURES 


With the handle attached at the rear of the cleaner, 
the nozzle would drop when the cleaner was lifted 
unless a positive method of locking was provided. A 
simple arrangement was devised to provide a lock, 
without requiring foot pedals. As indicated in Figs. 
7 and 8, the rear wheel chassis is spring loaded to 
lock the handle in the upright position. To unlock 
the handle it is only necessary to push downward to 
collapse the springs in the rear wheel carriage. This 
lifts hook A away from pin B attached to the handle 
socket and permits B to swing out of the locked 
position. Lever C locks wheel carriage in position 
when moved forward by pin B. This handle control 
has proved to be positive and easy to operate. 

An additional convenience feature was developed 
in the method of attaching the bag. As shown in 
Fig. 8, the plastics bag coupling hooks on the re- 
tainer at the bottom and is merely pushed into place 
under the spring latch D at the top. To remove the 
bag, it is only necessary to depress tab F and lift 
the coupling out of position. 

One of the major design considerations was to 
provide utmost protection for furniture and wood- 
work. As shown in Fig. 1, a rubber-like thermo- 
plastic bumper entirely surrounds the lower portion 
of the main casting. This guard is molded with a 
groove which fits over a boss on the casting and 
attaches by stretching on in the fashion of a rubber 
band. A cover of the same material encloses the 
upper bag clamp. Additional furniture protection 
is obtained from: the two-piece thermoplastic handle 
grip, thermoplastic hood over the motor and thermo- 
plastic cord clips on the handle. 

To provide an additional ease-of-use feature, the 
upper cord clip was designed to rotate. With the 
cord wound on the clips, it is merely necessary to 
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Fig. 5—Air handling performance of Eureka Model 
S-246 cleaner with universal motor operated on 115 
volts a-c. Peak power is at 9000 rpm. 


rotate the upper clip 180 deg to remove the entire 
length of attachment cord. 

The motor hood was developed from thermoplas- 
tic of a special heat resistant, self-extinguishing 
formulation which would provide permanent color, 
light weight and maximum furniture protection. A 
thermoplastic overlay was devised to retain the 
lens and nameplate so that the same hood could be 
used in three different models by changing the styl- 
ing of the overlay parts. As shown in Fig. 1, 
louvres molded in both sides of the hood align with 
ventilating channels in the motor housing. This 
permits the ventilating fan of the motor to pull 
cooling air through the sides of the hood, over the 
field coils and exhaust it at the handle opening in 
the rear of the hood. The wide lens throws a flood 
of light over a large cleaning area and provides an 
interesting appearance effect on the “see-deep” name- 
plate mounted in the front of the hood. 

The bag material for this cleaner was especially 
developed to provide maximum filtering properties 
with minimum back pressure. As indicated in Fig. 5, 
the back pressure is only 0.88 in. of water with an 
air delivery of 40 cfm at the normal 1 in. operating 
orifice. Development of this cloth added further 
to the high performance characteristics of the 
cleaner and the herringbone weave provided a pleas- 
ing appearance design. 

It was decided to develop a tank cleaner about 
4 in. shorter than tanks previously produced so as 
to permit easier storage and facilitate use on stair- 
ways and in confined spaces. In order to do this 
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Fig. 6—Final brush design developed for the Eureka 
Model S-246 upright cleaner. 
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Fig. 8—Detail of handling locking arrangement and 
rear wheel mounting mechanism. 


without sacrificing performance, it was necessary to 
give considerable design study to the method of 
installing the bag. It was apparent that a means 
must be developed for using a full size bag in a 
shorter space. This was accomplished by using a 
hemispherical guard to prevent the bag from sealing 
against the germ trap (see exploded view, Fig. 9). 
A tapered bag design was developed with the di- 
ameter at the inner end smaller than the outer 
periphery of the germ trap guard. Thus it was not 
possible to block air flow through the cleaner as 
long as any portion of the bag remained unclogged 
with dirt. With this design, the bag was made 40 per 
cent longer than the available space, and when in- 
installed, it assumed an accordion shape. It provided 
more filtering area than previously obtained in full 
size tanks. 

The motor for this model was the same as used 
in previous tank cleaners except that windings 
were redesigned to provide lower field coil tempera- 
tures while obtaining the same relative performance. 
This motor is also of the universal series type oper- 


Fig. 9—Exploded view of the Eureka Model D-660 tank cleaner. 
tapered bag from sealing against the germ trap. 





Fig. 7—Handle latch of the upright vacuum cleaner 
shown in the latched position. 


ating on either 115 volts a-c or d-c. To reduce 
noise and vibration, the motor is isolated with 
rubber mountings from the shell of the tank cleaner. 
A laminated fiber shell was selected for light weight 
and high strength. It is covered with a cellulose 
acetate wrapper to provide a high gloss finish in the 
desired color. To further reduce weight, a hollow 
two-piece thermoplastic handle was developed as 
shown in Fig. 10 on page 240. 

A new coupling was developed for the hose to 
provide easy attachment and to prevent leakage. 
As shown in Fig. 11, a die cast aluminum coupling 
was designed with a steel sleeve, to which the hose 
was attached, rotating inside the coupling. Four 
flats, indicated at A, are cast on the coupling to 
mate with a U-shaped spring in the end bells. To 
attach the coupling, it is merely necessary to align 
any of the flats with the end-bell springs. An audible 
snap indicates that the coupling is in position with 
the sponge rubber gasket C compressed to provide 
a seal. To remove the coupling, it is only neces- 
(Continued on page 240) 









The hemispherical wire mesh guard prevents the 
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gu of this hind... 


Four recently introduced products show 
diverse applications of die castings, 
sheet metal and other materials, with 
differing treatment of fans, lamps and 
mechanical components. 


A—This Viewlex model AP-2 slide projector. 
2 x 2 in., has cast aluminum base, thumb-wheel 
elevating screw, coated, color-corrected anastigmat 
lens of 5-in. focal length, and aspheric condenser 
system. A 2-in. wide angle lens may be used as an 
accessory. Viewlex, Inc., Long Island City, New 
York. 

B—tThe Skan projector is especially designed 
for home use, has a 100-watt lamp and _ built-in 
motorized blower for cooling slides. Fan is cen- 
trifugal type, double volute, with vertical shaft. 
Motor is for a-c only and has no contacts to cause 
radio interference. Thumb wheel at bottom front 
provides for vertical adjustment. Housing of die- 
cast zinc alloy. G-M Laboratories, Inc., Chicago. 

C—Because lamps as large as 1000 watts may 
be used in this Kodaslide projector for 2 x 2-in. 
transparencies, it is necessary to provide unusual 
cooling facilities. A motor-driven turbine-type fan 
forces air in three paths past the lamp, the con- 
densing lenses and both sides of the slide. Motor 
= and fan are balanced and have self-aligning bear- 
ings. With 5-in. lens a screen image may be pro- 
jected 76 ft with a width of 19 ft. Lenses are heat- 
absorbing glass, coated. Die-cast aluminum hous- 
ing. Eastman Kodak Company, Rochester, N. Y. 

D—The Air-Flo Stereopton projects standard- 
size slides 314 x 4 in. and uses lamps up to 1000 
watts. In addition to forced-air cooling, heat-ab- 
sorption filter protects slides and condensers. Ma- 
terials, die-cast aluminum and sheet steel. Maxi- 
mum projection—picture 23.1 ft wide at 140 ft 
distance. GoldE Manufacturing Company, Chicago. 























154 ELECTRICAL MANUFACTURING, October 1947 














The Electrical Engineer’s 


Contribution to Machine Design 


As a consultant to the machine designers he can point out the 
possibilities and limitations of electrical equipment, insist upon 
adherence to industry and company electrical standards, and act 
as a coordinator between designers of various types of machines. 


URING the last few years, we 

have seen a material change in 

the thoughts and ideas regarding 
electrification of machine tools. Back in 
1932, in striving for better and more 
versatile machine tools, the thought oc- 
curred to us at Brown & Sharpe that 
instead of just attaching motors and con- 
trols to existing machines, we might 
utilize to better advantage the natural 
functions found in the electrical motor 
and its controls, thereby avoiding the 
necessity of incorporating into our ma- 
chines such mechanisms as mechanical 
reverses, mechanical brakes, friction 
clutches, universal joints, long-splined 
shafts, and all their control linkages. 

We started off feeling that the problem could be 
handled very easily by our mechanical design organiza- 
tion, but we soon found that the problem was muggy 
bigger than we realized. Mechanical designers were 
getting over their heads due primarily to the fact that 
they were not too familiar with the many variables in 
motors and controls, and were also lacking in knowledge 
of the various types of controls best suited for their 
particular problems. 

Having come to the conclusion that machine designers 
were not prepared to carry out a broad program of 
driving and controlling machine tools electrically, we 
invited an electrical engineer to join our design group. 
The move was a successful one. We have found that 
the electrical engineer exerts a strong influence on 
design, and in the following article there will be pointed 
out the ways in which he works with designers and 
contributes to the evolution of machine tools. 

An electrical engineer working with a group of 
machine designers soon becomes a consultant for the 
group on electrical problems. As such, his important 
contribution to design is in keeping the designers well 
informed on the abilities and limitations of electrical 
equipment. The electrical engineer can suggest and 
explain the endless combinations and arrangements in 
‘ontrol circuits and can make sure the designers fully 
inderstand the performance characteristics of the 
notors, solenoids, and electronic units which they are 
adopting. 
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Brown & Sharpe Mfg. Co. chine designer might understand the 






A milling machine designer, for in- 
stance, might adopt and carry through 
the basic plan of having separate motors 
drive the cutter spindle and the work 
table. In laying out such drives he might 
not recognize all the possibilities of inter- 
connected controls. It is the electrical 
engineer’s contribution to suggest how the 
spindle motor can be made to stop when- 
ever the table stops; can be permitted to 
run only when the table is moving at a 
feed rate or, as a third choice, can be 
permitted to run without relation to the 
table motor. 

In a similar situation a grinding ma- 


variable speed possibilities of a d-c head- 
stock motor, but might not be taking advantage 
of the dynamic braking possibilities. In a case like 
this, itis the electrical engineer’s part in design to 
show what can be accomplished by connecting a re- 
sistance across the armature when the power circuit 
is opened, thus eliminating a mechanical brake by a 
simple electrical arrangement. 

It is a constant contribution of the electrical engineer 
to keep designers well informed on electrical equipment 
and to encourage them to use to the full the inherent 
abilities of this equipment. To do this well it is neces- 
sary that the electrical engineer be in close touch with 
the manufacturers of electrical components and that 
he gather material on new or improved equipment. 
Designers fall back on the electrical engineer for the 
up-to-date picture of available devices, and he must 
keep them posted on new developments, such as more 
compact switches, rerated motor frame sizes, better 
wiring insulation, more durable solenoids, and the 
endless improvements which come from the suppliers 
of electrical components. 

Although the electrical engineer makes designers 
more familiar with the potentialities of electrical devices, 
he must also make sure that they understand their limi- 
tations as well. Motors can be reversed, but there is 
a limit to the frequency of reversal. Solenoids and 
motors will operate on reduced line voltages, but a 
lesser performance must be expected. Controls that 
operate reliably twice a day for ten years may be a 
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poor choice for operation once every ten seconds 1m an 
automatic machine. Clutches and brakes may be oper- 
ated by solenoid but the solenoid plunger can’t be 
expected to hang in mid-air if something jams. Adjust- 
able speeds are available in many forms, but regulation 
and available torque may be serious problems if too 
great a range of speeds is demanded. 

A foreknowledge of limitations such as these is im- 
portant to good design and an electrical engineer helps 
greatly when he brings such limitations to the attention 
of the designer. Vendors do not headline the short- 
comings and limitations of their products and no sales- 
man would take this negative way of presenting his 
line. Because of this, designers are often incompletely 
informed and their optimistic layouts become disappoint. 
ing machines. It is an important contribution of an 
electrical engineer just to see that electrical equipment 
is not mis-applied. 

An important influence of the electrical engineer on 
design is through industry and company electrical 
standards. For many years, the machine tool industry 
was plagued by the electrical specifications furnished by 
customers ordering machines. One customer had had 
good performance from “Bright Arc” controls and so 
insisted that all control devices in his machines be of 
this make. Another customer solved his problems by 
specifying that all contactors have double rating so 
that a 10-hp switch would operate a 5-hp motor. An 
eastern concern had had trouble with 220-volt control 
circuits and so specified that their machines be wired 
for 110 volts. A western company had smelled 220-volt 
smoke too, but detided to solve the problem with a 
32-volt control circuit specification. These individual 
specifications seemed endless and most machine tools 
were being specially equipped and custom wired. 

Although we didn’t approve of these divergent 
specifications, we did recognize that the specifications 
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Fig. 1—Control cabinet at right of this cylin. 
drical grinder houses all the control devices in 


conformance with the Electrical Standard; oj 
the National Machine Tool Builders Asn. 


Fig. 2—Interior of the control cabinet illus 
trated in Fig. 1. The safety handle is tied in 
with ihe main disconnect switch. 





were often prompted by past troubles. The machinery 
buyers knew something was not right even though 
their ideas for a remedy were often drastic and some- 
times overshot the mark. The electrical engineers have 
dug out and analyzed these troubles and through the 
National Machine Tool Builders Association, have set 
up a Machine Tool Electrical Standard.* This standard 
has simplified the manufacturing of machine tools and 
has given machine tool users the best protected and 
carefully selected electrical equipment ever used on such 
production machinery. 

The control enclosures recommended by the new 
standard are a good example of the improved practices 
worked out by the electrical engineers. The single 
cabinet of Figs. 1 and 2 houses all control devices. 
It also contains the disconnect switch so that the machine 
can be readily cut from the line. The arrangement of 
the switch assures that the power connection is broken 
before the enclosure door can be opened. The cabinet 
has a felt gasket in the door and a drip lip above the 
door so as to protect the controls from oil, coolant, 
dirt, and dust. All control lines are brought in to 
terminal boards and the complete panel can be removed 
as aunit. With fastenings designed for frontal remov- 
ability, individual devices can be taken out by them- 
selves. For contrast, Figs. 3 and 4 show the single 
compartment and an earlier multiple compartment de- 
sign, neither of which conform to current standards. 

The general acceptance of the electrical standard by 
both users and builders of machine tools is best evidence 
of the sound work done by electrical engineers. 

An electrical engineer can contribute much to design 
by recommending company standards and suggesting 
the adoption of specific devices. He can co-ordinate 
the work of the special application designers and the 





* See “Machine Tool Electrical Standards,” EvectrrcAL MANUPFACTUE 
1n@, January, 1946, p. 140. 
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designers working on the basic machines, and in a 
company which builds a diversified line of tools, like 
Brown & Sharpe, he can encourage the screw-machine 
designers, for example, to use devices the same as, or 
at least consistent with, those already in use on milling 
and grinding machines. ‘‘One of each” is a costly pur- 
chasing policy and an electrical engineer can guide 
designers away from specifications which would result 
in such a policy. 

\ control transformer gives an interesting case of the 
type of standardization best done by the electrical engi- 
neer (see Fig. 5). Many machine tools use a control- 
circuit voltage of 110 volts. The electrical engineer, 
surveying the needs of all his company’s machines, 
adopts a few sizes of control transformers as standard. 
Recognizing the several possibilities in power-line volt- 
age, he specifies multi-tap transformers so that the basic 
transformer can be used on any machine and by fina! 
connection, be made to operate on the particular line 
voltage specified by the customer. Going further, he 
specifies a reduced voltage tap so that regular 60-cycle 
control devices can be used on machines connected to 
50-cycle power lines. 

When the chaos of several voltages and frequencies 
applied to machines of different size and type can be 
simplified to a selection of one or two standard trans- 
formers, a designer is glad to follow a recommended 
practice. However, it is too much to expect a designer 
working on the problems of one machine, to set up a 
standard for all machines. Here the electrical engineer 
steps in and helps design. 

There are numerous other items on which the elec- 
trical engineer can suggest design standards. Terminal 
boards can be standardized as three and four contact 
units and then used in various combinations to provide 
as many stations as needed (see Fig. 6). Push buttons 
are employed on almost all machines and, through test, 
one or two types may be selected as standard. Rec- 
ommendations for the selection of open or totally- 
enclosed, plain-bearing, or ball-bearing motors are help- 
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Fig. 3 (Left) — An 
earlier design of sin- 
gle-compartment con- 
trol cabinet did not con- 
form to present stand- 
ards, notably being too 
close to the floor. 


Fig. 4 (Right) 
dou ble compartment 
control cabinet design 
had several faults, 
which have since been 
corrected. 


ful. All these company standards for the application of 
electrical equipment are a good contribution of the 
electrical engineer to design. ; 

Electric drives for machine tools can be worked out 
with the advice of the manufacturers of electrical equip- 
ment. Motor and control manufacturers have applica- 
tion engineers whose job is primarily that of helping 
customers. These application engineers will propose 
methods, prepare wiring diagrams, and review and ap- 
prove final layouts submitted to them. With the help 
of well trained engineers so readily available, many 
machine tool companies question whether it is necessary 
to maintain an electrical engineer on their own design 
staffs. The following observations from Brown & 
Sharpe experience may help to answer this question. 

With an electrical engineer on your own design staff 
you can play with ideas and make preliminary layouts 
without fear of any advance tip leaking out that “So- 
and-So are very much interested in our electron elimi- 
nator for their new machine.” With an electrical engi- 
neer on your own staff, designs can be kept confidential 
in their preliminary stages and you can do a thorough 
job analyzing and then testing new designs without the 
compulsion to get the machine on the market. 

One of the best, but nonetheless troublesome char- 
acteristics of a good designer is that he can’t stop having 
ideas. The machine he starts out to design and the 
machine that goes into production are far different. As 
drawings progress limitations and opportunities, not 
apparent at the start, open up. With an electrical engi- 
neer on the job quick advantage can be taken of these 
design opportunities. The motor plugging scheme 
which isn’t working out well can be abandoned and a 
brake motor incorporated ; the inadequate solenoid can 
be replaced with a torque motor; the electrically oper- 
ated clamping device, worth half its weight in gold, can 
be erased and a more completely automatic table cycle 
adopted as a more worth-while feature. We have had 
designs change drastically two and three times in their 


(Continued on page 214) 
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HE LONG heralded buyer’s market 
for consumers’ goods has arrived. 
As soon as the last pent-up wartime 
demands are met, it would appear that all 


retail outlets are in for a tough selling job. 
| 
: 








Indications are that industry will face a 

much more competitive situation than ex- 
isted before the and for several 
reasons: 

1. American industry’s productive ca- 
pacity, particularly in consumers’ goods, 
has doubled due to enlarged plants and 
new producers in every field. This means 
twice the volume of new goods will be 
coming off the line. 

2. High costs for food, clothing, and 
shelter are increasing competition for the consumer’s 
dollar and making electrical appliances hard to sell. 

3. Advertising is reacting to the law of diminishing 
returns when it is not supported by a product of out- 
standing appearance and engineering, which wartime 
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Design as a Synthesis 
of Engineering and Salesmanship 


From earliest times to the present, a successful product had to 
have attractive appearance in addition to utility. 
designer, with his own techniques, adds this intangible component. 
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This new Kenmore hot 
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The industrial 


advertising conditioned the public to ex- 
pect. Styling has become such a sales 
feature that Chevrolet, for example, has 
dubbed a car the “Stylemaster.” 

Sales surveys show that, regardless of 
how well a product is engineered, the buy- 
ing public is not impressed unless the ex- 
terior design is pleasing and distinctive. 
Good design is obvious to the eye of the 
purchaser, while good engineering is ap- 
parent to the average buyer only after a 
period of use. Thus the forward-looking 
manufacturer includes a comprehensive 
styling program in his long-range engi 
neering plans. 

The profession of industrial design, as 
distinguished from that of the artist or specialized de 
signer, concerns itself with the appearance of any 
product that is mass produced. He is primarily an 
“engineer with taste” who has a flair for merchandising 
as well. Industrial design, in a way, is a new name for 
a very old profession. In the days of ancient Greece 
the designers of everyday objects were among the first 
expert merchandisers in history. In their day Greek 
consumers bought furniture, vases, lamps and utensils 
because of their beautiful appearance. Today many 
American consumers buy new automobiles every year, 
partly because they cannot resist the beautiful appear 
ance of the new cars. Certain constants ef good desig: 
are apparent in the products of both civilizations, 
namely: unity, good proportion, flowing lines, and con 
trasts of color, materials and textures. 

In the intervening centuries the esthetic principles 
associated with merchandising waxed and waned. Dur 
ing the Renaissance public taste was at a high level. 
Da Vinci and Michael Angelo were not only great de 
signers and engineers, but popular heroes as well. With 
the coming of the industrial revolution this great tradi 
tion of beauty and craftsmanship was abruptly broken. 

Ornaments developed over the centuries for handi 
craft objects rang a false note when applied to machine 
made objects. The ridiculous cast-iron stove squirming 
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De Vilbiss Co. 


Restyling doubled the sales value of this portable air 
compressor fora paint spray outfit. 






In the new Kenmore automatic cycle clothes washer, 
graceful integration of all externals into semi-cylindrical 
form achieves at one stroke smart styling, elimination 
of back bending and utmost economy of manufacture. 


Sears, Roebuck & Co. 
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be considered the symbol of our time, much as the 
Gothic arch symbolized the medieval age. 

In the 1920’s competition in the automobile industry 
became very keen. Cars were developed to a point 
where mechanically they were all pretty much on a par. 
But while old Henry Ford still kept banging out plug- 
ugly model T’s, Chevrolet executives decided that pos- 
sibly appearance had some relation to the sale of cars. 
They called in design talent from architectural and 
advertising fields because they dealt in form and color, 


with scroll work and resting heavily on its dainty Queen 
Anne legs never looked quite at home in the work-a-day 
kitchen. During the Victorian age a man named Wil- 
liam Morris (the inventor of the Morris chair) reacted 
against machine-made ugliness by advocating a return 
to the handicraft era. But no problems were ever solved 
by turning the clock back. 

It soon became obvious that the designer would have 
to meet the new machine on its own grounds and in its 
own terms to mass-produce beautiful objects. These 


terms were necessarily different from handicraft design. plus merchandising. These men had a new approach 
Early modern architects such as Louis Sullivan, Frank and soon the traditional carriage (sans horse) designs 
Lloyd Wright, and others realized that the machine were on their way out. Chevrolet came out with a high 


made possible a new type of beauty. The machine pro- hood, polished chrome radiator grill, and lower, longer, 


duced highly polished materials, crisp precision, rhyth- underslung lines. The automobile came into its own 
mic repetition. These highly polished surfaces revealed and no longer looked as though it were waiting for a 
the unsuspected beauty of commonplace materials, such horse to pull it. In short order Chevrolet was produc- 
as wood and metal, and today of plastics. By stripping ing over a million cars a year. Ford had to close up 
away the now meaningless ornament the materials were shop and completely retool for his model A to meet the 


revealed in their inherent beauty. Sullivan’s new creed, 
“Form follows function,” summarized the new philoso- 
phy. Our gas stoves stopped aping a Queen Anne 
couch and with the designer’s touch took on the appear- 
ance of an efficient cooking machine. In the short 
space of forty years the automobile has evolved from 
a horseless carriage to the streamlined forms of today. 
The most perfect examples of Sullivan’s idea are the 
air-foil shapes developed in the wind-tunnel laboratories 
for the modern airplane. The air-foil shape might well 
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Sears, Roebuck & Co 


By placing the compact compressor unit in a narrow 

space at the rear of the box, 91 cu ft capacity is ob- 

tained in this new Coldspot refrigerator within the out- 
side dimensions of the former 7 cu ft refrigerator 


ompetition. The race has been on ever since. 

It was at this point that the term industrial designer 
came into use. Industrial competition was the father 
of this new profession. Other industries engaged in 
mass production soon followed the example of the auto 
industry in bringing out yearly models to stimulate 
sales. These yearly models called for constant improve- 
ment both as to function and appearance. This pattern 
of American merchandising has become basic to our 
economy. The cast-iron parts of yesterday’s kitchen 
stove were discarded by the designer in favor of the less 
expensive and more functional sheet-metal cabinets 
which have won the approval of every housewife. 

Refrigerators soon discarded the old icebox concept. 
The compressor unit was moved from the top to the 
bottom of the box to provide more accessible storage 
space. In one new design the unit has been removed 
entirely from the box proper and, by using a very small 
compressor developed especially for the purpose, it was 
possible to mount the compressor in the four inches at 
the rear of the box, usually allotted for ventilation. 
Hence all the space in the box is available for storage 
and the exterior dimensions of last year’s seven-cubic- 
foot box now afford nine and one-half cubic feet of 
storage. Ask any housewife what this means in terms 
of less shopping and greater convenience. 







Year by year more electrical appliances, machinery, 
clocks, business machines, heaters, etc., are brought to 
the industrial designer’s office because the client, fecl- 
ing the pressure of competition, is forced into produc 
ing a better looking product. Very often the forwar: 
looking manufacturer has gained prestige for his 
product by being the first in his field to hire a competent 
industrial designer. An example of this may be found 
in a portable air compressor designed several years ago. 
While design is frequently thought of as something to 
attract the feminine buyer, this piece of machinery sold 
chiefly to hard-boiled mechanics but doubled its sales 
because of re-styling. 

Before the arrival of the industrial designer to serve 
as a coordinator, the appearance of a product was 
determined by the unpredictable whims of the sales 
department (which often sadly underestimated public 
taste) or the pure, unadorned practicality of the engi- 
neering staff. The designer succeeded in bringing about 
a meeting of the minds and hence offered the public a 
product that was both handsome and efficient. Called 
in during the twenties to do a face-lifting job on slug- 
gish merchandise, the designer grew from a “beauty 
specialist” to an integrator of market surveys, current 
technical knowledge and modern merchandise practices 


DESIGN IS. TEAMWORK 


Progressive designers feel that new designs to be 
successful should not be rehashes of the preceding year’s 
product but should be an evaluation of all the new 
factors involved. They feel that a client deserves an 
outstanding piece of merchandise, one that is so dis- 
tinctive that it stands head-and-shoulders above the 
competition. No individual designer can accomplish 
this single-handed. He is a member of a team which 
consists of the designer and his staff and the policy- 
making, sales and engineering executives of his client. 
Each member, because of his particular background, has 
a different approach to the problem. The designer has 
to satisfy all points of view and integrate them into a 
successful design. Policy gives the objectives of the 
program. Sales department tells of the type of market, 
consumer’s preference, historical experiences, merchan 
dising step-ups and the advantages and disadvantages 
of other products in the field. Engineering departments 
outline the physical and functional requirements, the 
type of machinery and processes available and some of 
the bugs encountered in earlier programs. The designer 
must be taken into the confidence of the client and in 
an overall way learn the business. This, by the way, 
is one of the most interesting aspects of the designer's 
profession. 

There is no reason for the informed industrial de 
signer to go stale, for the situation is never twice the 
same. Each job is a fresh challenge. His drafting 
board should be a clearing house for new ideas. He 
must keep abreast of new materials and processes. New 
materials of necessity dictate new forms, new combina- 
tions, new finishes and frequently impose new limita- 
tions. As materials come down in cost, increasing 
applications for product design are possible. 

The cost factor is a constant test of the designer’s 


ingenuity. With keen competition, reduced cost to the 
(Continued on page 216) 
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This table model can be set like 
an alarm clock to furn on a 

selected station at any hour. 
GENERAL ELEC. co. 







Modern Radios 
_ Serve a Dual Purpose 







A RADIO is no longer just a 
radio but is intended to serve more than 


one purpose. To harmonize with a particu- 
lar type of room, it can be camouflaged as 
an exquisite piece of 18th-century furniture 
with its graceful symmetry and rich, dark 
woods, or concealed behind a 20th-century, 
modern cabinet, magnificent in its simplic- 
ity and emphasis on texture. To satisfy 
those who do not care for dissembling in 
designing, consoles faithful in motif to a 
given period, but in appearance obviously 
a radio or radio-phonograph combination, 
have been designed. Period treatment of 
consoles has become an art,-but the new ; 7 
‘ oad : For reading 
radios are not limited to esthetic appear- é 
ne . ; in bed, 
ance. New styling designs also combine 
































ona 5 


her.e’s a 


conveniences, other functions and addi- Mupitebie 
_ tional flexibility with their normal possibil- fight built. 
ities of service. They include combinations into a radio 
with alarm clocks, reading lamps, end receiver 
tables and even pianos. On this and follow- which can 
ing pages are illustrated recent designs that be hung on 
the bed- 


show the resourcéfulness of the designer 

in reaching out for new treatments, new 

ideas, new styling, all intended to fit radios. 
even more. securely into a niche in the 
American home. 


stead. 






Here the console not 
only has a radio, a 
phonograph and 
- space for records, 
but the radio 
and record 
player can‘be 
lifted out and 
plugged in 
elsewhere. 








The tuning scale is invisible until 
it is lighted up when a simulated 
drawer knob is turned to switch 
the set on. 












te 










Closed, this is a beautiful piece of fur- 
niture; but a door opens to disclose a 
tuning scale with one AM and two FM 
bands. Opposite is a phonograph with 
automatic record-changer. 


GENERAL ELEC. CO. 


Bleached mahogany or white oak is the basic: 
material for this modern cabinet housing radio,) 
with FM if desired, automatic record-changer,) 

and a library of records. 3 





STROMBERG-CARLSON CO. 





Behind the Hepplewhite exterior of this lovely 18th-century period piece is a modern radio 
receiver and phonograph, a combination of good engineering with design for appearance. 


' ¢ 
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A modern piano has drawers 
beneath the keyboard, with” 
a radio receiver in one and ~ 
a@ phonograph in the other. 
The piano has conventional 
action but string vibrations 
are -picked up and amplified 
electronically. 


ANSLEY RADIO CORP. 4 | 


Not attempting to conceal its true nature, 
the designer of this piece has made it 
frankly a radio-phonograph, but housed 
in a simple cabinet with blonde finish, 
styled for homes of today. 


RCA-VICTOR 


The front of this radio-phonograph is all-fabric and removable, so that material may be used 
which conforms to the scheme of the decor. 
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Designing a Low-Cost, Oil-Fired 


Warm-Air Heating Unit for Homes 


Standardized for mass production, this heater incorporates safety 
and operating efficiency into a product that is essentially simple and 
small enough for easy handling but with appearance also designed-in. 


By C. H. NEIMAN 
Chief Engineer 
York-Shipley, Inc. 


for a warm-air heating unit designed especially 

for the home to be built during this period. 
Many warm-air units were available, but most of them 
were too large in size, too high in heating capacity, de- 
signed to burn only one grade of oil, or too high in cost 
to meet the requirements. York-Shipley, Inc., manu- 
facturers of domestic oil-fired, warm-air heating units, 
undertook to design a warm-air heating unit to meet 
the requirements. Their efforts were successful and since 
early in 1947 these units have been coming off an 
assembly line in a new plant built especially for their 
production. 

The first problem which confronted the designers 
was that of establishing specifications which would 
result in a unit meeting all the diversified requirements 
of the builders, whether they be speculative builders, 
prefabricators, or others. Some of the questions to 


THE POSTWAR housing demand created a need 
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Front and back views of the York-Shipley Warmaire, 

an oil-fired air heater for homes, designed for quantity 

production, high efficiency, pleasing appearance and 
low cost to the user. 
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which intelligent answers were needed were: How 
large could the unit be? How much floor space could 
it occupy? Would it be installed on the first floor or 
in the basement? What type of burner should be 
used, and what type of oil was to be burned? Should 
the stack and the burner be located on the same side or 
on opposite sides? What should the heating capacity 
be? And many others. 

We could have followed our own experience and 
relied entirely on our own judgment. However, know- 
ing that the housing program was one of very great 
importance to our economy, it was very desirable to 
produce one unit which could be used in as many various 
types of homes as possible. This would allow us to have 
maximum production and consequently lowest manu- 
facturing costs with almost universal acceptance. 
Therefore, we set out to obtain the best information 
available on the heating unit requirements. This task 
was not easy. One might expect that, with so much 
emphasis being placed on the housing program, such 
information would be readily available. However, this 
was not the case, and it was necessary for the designers 
to tour the country, talking to builders, government 
agencies, and prefabricators. Publications were searched 
for information and editors of those publications serving 
the home-building field were interviewed. Little by 
little, and bit by bit the information was accumulated. 
The information was analyzed and summarized into a 
very comprehensive set of specifications as follows: 
Capacity, 65,000 Btu per hr; small enough to pass 
through 26-in. doorway ; lightweight; to be shipped in 
one package; controls to be mounted at factory; all 
possible electrical wiring to be done at the factory; to 
require a minimum amount of installation work; suit- 
able for basement or first-floor installations; to be 
used with or without duct connections ; arranged so that 
return air may enter unit from either side; suitable for 
installation on combustible floors ; interchangeable filter 
and return-air grille; filter to be easily removable; low 
outside casing temperature; low noise level; easy to 
service ; pleasing appearance; efficient ; replaceable com- 
bustion chamber ; low relative cost ; approved by Under- 
writers’ Laboratories, Inc., under Commercial Standard 
No. 75; capable of burning any domestic fuel oil. 

From the outset, it was apparent that our problem 
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High spots from an independent survey . . 
O. Peck Co., 


. part of a continuing study by James 
of assembly savings made with Phillips Screws in leading plants. 


: 4 The spindle drive mechanism must be securely positioned 
with a final, firm twist of the driver. No burrs, no driver 
slippage allowed in this maze of costly, precision units. 
You can do that with a Phillips Screw. 


A typical “tight” application in which the perfect fit of 
the driver bit in the Phillips Recess gives the operator 
complete control of the screw. 


in constricted places and at angles is such damage. 


the possibility of 


“OUR MAJOR PROBLEM on the 


Audograph, an advanced electronic 
soundwriting machine,” explained 
Gray’s chief engineer, “is assemb- 
ling small precision components 
without disturbing fine tolerance or 
damaging highly finished surfaces. 
Phillips Screws are the surest so- 
lution of that problem. 

“PRECISE ASSEMBLY EASIER WITH PHILLIPS. 
The perfect fit of the driver in the 
recessed head speeds finding the 
thread. Operators easily position 
each component precisely. Driving 


PHILLIPS x-“fea SCREWS 


Wood Screws - Machine Screws - Self-tapping Screws - Stove Bolts 


American Screw Co. 
Central Screw Co. 
Continental Screw Co. 
Corbin Screw Div. of 
American Hdwe. Corp. 
Eico Tool & Screw Corp. 
The H. M. Harper Co. 
(nternational Screw Co. 
Lamson & Sessions Co. 
Milford Rivet and Machine Co. 
National Lock Co. 


Pa 


National Screw & Mfg. Co. 
New England Screw Co. 
Parker-Kalon Corporation 
Pawtucket Screw Co. 


Pheoll Manufacturing Co. 
Reading Screw Co. 
Russell Burdsall & Ward 


Scovill Manufacturing Co. 
Shakeproof Inc. 

The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd. 


Stronghold Screw Products, Inc. 
Wolverine Bolt Company 
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far easier with Phillips Screws. 


“AVOID DRIVER SLIPPAGE. ‘Skids’ would 
be very costly where so many pre- 
cision units and expensively finished 
parts are compactly assembled. The 
cost of such damage would be out of 
all proportion to the cost of the 
parts . . . when interruption of our 
production due to disassembly and 
reassembly is figured in. At several 
points even a slight burr on a screw 
head could disturb the precision of a 
vital part. Phillips Screws remove 


Bolt & Nut Co. 


Name 


Company...... 


Sterling Bolt Co. 
Address 


-——_— aaa 


“PHILLIPS HEAD IS PART OF SMOOTH STREAM- 


LINING. The neat, modern appear- 
ance of the recessed head comple- 
ments the ultra modern design of 
the Audograph.” 

YOU'LL FIND ANSWERS TO QUESTIONS about 
your own assembly costs in the com- 
plete report of the Audograph , 
assembly . . . and in other re- @ 
ports, covering wood, metal and 
plastic products... FREE on , 
request. Mail the coupon J 
TODAY! ; 


meyers 2 
ASSEMBLY S* 


SAVINGS 
= crerws 


Phillips Screw Mfrs., c/o Horton-Noyes 
1800 Industrial Trust Bidg., 
Providence, R. I. 


EM,22 


Send me reports on Assembly Savings with Phillips Screws. 





































































































































































































































Connections for motors, controls and all wiring, includ- 
ing factory-installed circuits and field wiring. 


was not only one of design, but also one of coordination. 
The time allowed for the development of the unit did 
not permit field tests over a long period of time and, 
therefore, the testing and evaluation of test results was 
extremely important in guiding our design decisions. 
The project was begun on approximately January 1, 
1946, and units were being produced in an entirely new 
factory on January 1, 1947, which suggests the degree of 
success in meeting problems of coordination. This ac- 
complishment was possible only through the complete 
cooperation of all departments of the company. 

To meet the specifications presented many inter- 
esting problems which tested the ingenuity of the de- 
signer. Knowing that cost would be a very important 
consideration, it would have been logical for the designer 
to think principally of this problem and to give little 
consideration to appearance. However, we knew that 
in the final analysis, appearance would play a very im- 
portant part. Thus, in all of our design considerations, 
problems were handled in such a manner as not to 
detract from good appearance. Another thought kept 
constantly in mind was that installation work must be 
held to a minimum. Of course, in doing this we could 
not allow ourselves to end up with a design too com- 
plicated so that it could not be readily serviced. 

After the heating capacity of the unit was deter- 
mined, our: efforts were concentrated on the physical 
arrangement of the parts. Knowing that. the units 
must be small in size m order to be handled as a pack- 
age, and knowing also that the floor space would be 
limited, we decided that the unit should be of the 
vertical rather than of the horizontal type. Also, since 
the unit was to be suitable for installation on the first 
floor, as well as in the basement, the vertical design had 





natural advantages. In a first-floor plan, there is ar 
advantage to having the outlet of the unit located a: 
high as practical to eliminate unnecessary duct work 
used to distribute the heated air. Also, on first-floor 
installations, floor space is at a premium and height i: 
generally available. 

When choosing between a gravity type of air-flow 
furnace and a forced-air circulation furnace, the choice 
was made in favor of forced-air circulation, the reasons 
being that a gravity furnace must be installed in the 
basement in order to obtain the necessary return of 
cold air to the unit. Forced-air circulation units may 
be installed in any convenient location, since one has in 
effect a pump to force the air into the proper spaces to 
be heated, and the cold air will be sucked back to the 
unit to be reheated. 

Another advantage from forced circulation results in 
the use of smaller ducts to carry the air to the heated 
spaces. These ducts can be placed in out-of-the-way 
places for neatness and convenience. 

The blower to force the air through the unit and 
heating system was placed on the bottom of the unit. 
In this location, the blower circulates cool air being 
returned from the house. Thus, the size of the blower 
to. circulate a given amount of air is smaller than if it 
were called upon to circulate heated air. Also, bearings 
and drive parts for the blower are not exposed to the 
temperature of the heated air which will be approxi- 
mately 160 F. 

A rubber-resilient mounted motor drives the blower 
and the entire blower and motor assembly is mounted on 
rubber to eliminate noise transmission. The connection 
between the blower and the fan deck is made by a 
piece of asbestos cloth, so there is no metallic connec- 
tion to transmit sound. Asbestos cloth is used, since 
the material is exposed to the radiant heat from the 
furnace. 

In order to distribute air properly over the heat 
exchanger, it was necessary to baffle the air leaving the 
fan outlet. These baffles are fastened to both the heat 
exchanger and the fan deck, so that they are always 





Interior of cabinet, side panels removed. Note the 

secondary panels forming a thin duct extending ver- 

tically over the upper three-fifths of the sides, to pro- 

mote the flow of heated air and to lower the temperature 
of outside panels. 


ELECTRICAL MANUFACTURING, October 1947 








APPLICATIONS PROVE 


init Choice 


OF DESIGN ENGINEERS 


THOUSANDS OF SUCCESSFUL 


ATG EI 


6y GUARDIAN 


Three basic types of A.C. 

and D. C. operation: con- 

tinuous rotation, add and 

subtract, electrical reset. 

First two types have 40 

active positions, electri- 

cal reset has 36 contacts. 

All three types follow 10 

pulses per second with- _ 

in rated voltage range. £\ 
_— 


Designed for low loss 
antenna change-over. 
Straight line position 
of screw terminals and 
contact springs main- 
tains equal spacing thru 
relay from transmis- 
sion line to transmitter. 
Reduces impedance 
mismotch to minimum. 


Series 12 A. C. Solenoid 


T-110 Time Delay For intermittent and 


Series 600 Relay 


Provides delayed opera- 
tion from 10 to 60 seconds 
using a resistance wound 
bi-metal strip. In radio it 

revents damage to recti- 
iers and tube filaments by 
retarding plate current until 
tubes are sufficiently heated. 
Used widely in industry 
to change circuits after a 
predetermined interval. 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16" x 1 3/8” 
x 1. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 


Series 220 A.C. Relay 


Capable of breaking 
currents up to 20 amps 
ot 230 v., 60¢., A.C., 
non-inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground, 
5/16" dual contacts 
minimize arcing. 


Small, compact, low- 
cost. Size: 2 1/8" x 
t Oe a B70". 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., of 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 


Series 100 A. C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 


continuous duty. Rated 
at 6 v. to 230 v., 60 c., 
A. C. Stroke ranges from 
1/8” up to 7/8”. Series 
6 D. C. rated 6 v. to 230 
v. Stroke 1/8” up to 2”. 


Faced with responsibilities for the design and successful performance of their companies’ products, 
American design engineers are eagerly turning to Guardian Electric first for relays and complete 
control assemblies. They find at Guardian a vast wealth of application and performance data, 
an expert engineering staff with more than a decade of specialized experience solving the 
most complex and widely diversified control problems. Such experience offers design engineers 
an extra bonus value thru practical suggestions and valuable specific recommendations given 
without cost or any obligation. Should your design call for a “special” control, Guardian has 
probably built the self-same principle you seek into one of its large line of basic type units. 
When such a basic type unit becomes the “special” you need thru slight variations, the savings 
in time and money are substantial, you circumvent die costs and beat delivery schedules in the 
bargain! Should special engineering be required, our staff is at your disposal. Write — call on 
Guardian for these excellent controls designed by Guardian engineers for engineers. Expert 
advice is yours for the asking to help you design better products thru improved techniques 
which are now so vital to meet competition. 


GUARDIAN) ELECTRIC 


1627-L W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN (UBUSTRY 
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Dimensions of the complete unit, showing that it can be 
taken through a 26-in. door. 


held rigidly in place to maintain equal distribution of 
the air over the heat exchanger. It was important that 
the cool return air enter the unit at the bottom so that 
the temperature of any parts would be sufficiently low 
to allow the unit to be installed on combustible floors. 
It is obvious that this is of major importance if the unit 
is to be installed on first-floor locations, since these 
floors are usually of wood or some other combustible 
material. 

The heat exchanger is arranged for the natural flow 
of hot gases and the maximum amount of surface 
exposed to the radiant heat from the fire. This is a 
very important consideration, since more heat can be 
transferred to the metal by radiation than by convec- 
tion. The air flow is from the bottom of the unit to the 
top, wiping the hot surfaces as it passes upward. 
Velocity of the air is kept to the point where heat 
transfer is good, but air friction is held down to prac- 
tical limits. 

In addition to having the air pass over the outside 
of the heat exchanger, a portion of the air passes 
through a duct inserted into the heat exchanger. This 
increases the amount of surface in contact with the air. 

An important consideration in the design of warm-air 
furnaces is the temperature of the outside casing. In 
order to accomplish the desired result, the panels of the 





Specifications of The York-Shipley Warmaire 
for Domestic Heating 


Heat output at bonnet (90 deg rise) Btu/hr 65,000* 
Heat output at register (loss 15%) Btu/hr 55,250 
Air flow at bonnet, with ext. pressure of 0.17 in. 

of water, cfm 785 
Blower speed at rating, rpm 720 
Blower motor rating, hp A 
Filter size, in. 16x20x1 
Number of filters ] 
Oil burner type . CHB-7 
Nozzle specifications, gph at 70F 0.75 
Approx. oil consumption at 100 psi gage, gph 0.64 
Stack connection diameter, in. 6 
Shipping weight, crated, lb 460 











* Rating based on 138,650 Btu/gal oil. 








Complete heating unit, 
crated for shipment. 
Width over crate is 29-in., 
enabling the package to be 
taken through a standard 
30-in. door. 


unit incorporate a secondary panel adjacent to the hot 
heat exchanger and attached permanently to the out 
side panels. These secondary panels are sometimes 
referred to as wipe sheets. They form a duct on each 
panel for air to pass between the outside panel and th 
secondary panel. The secondary panel performs several! 
functions. First, being adjacent to the hot heat ex 
changer, it absorbs radiation therefrom. Secondly, 
since it is interposed between the hot heat exchange: 
and the outside panel, it shields the outside panel fron 
the radiant heat, thus lowering the temperature of these 
outside panels. Thirdly, by allowing air to pass be 
tween the heat exchanger and the secondary panel 
and between the secondary panel and the outside panel, 
the heat absorbed by the secondary panel is carried off 
by the air. In this manner, the secondary panel is not 
only a shield, but is put to work as a useful heat-transfer 
surface. 

The outside panel is further cooled, since the heat 
which it absorbs from the secondary panel is carried 
off by the air stream which passes between the secondary 
panel and the outside panel. By permanently attaching 
the secondary panel to the outside panel, no separate 
assembly of these panels is necessary, and when it is 
desired to remove any panel, it is very easy to do, 
since both panels are removed as a unit. Furthermore, 
there is no possible chance to assemble the secondary 
panels incorrectly or to have improper spacing between 
the heat exchanger and the secondary panel or between 
the secondary panel and the outside panel. The latter 
point is very important in controlling the air flew 
through the unit. 

The framework of the unit rests upon a bottom pan 
to which the corner posts are welded. The corner posts 
are round in cross-section and form part of the exterior 
of the unit. The heat exchanger is bolted to the corner 
posts, and to retard the flow of heat from the exchanger 
to the corner posts, a piece of asbestos millboard is 
used as a separator, thus reducing the outside tempera 
ture of the corner posts. 

The panels are held in place without the use of 
screws or fasteners of any type. This was desirable first, 
because of the unsightly appearance of screw heads and 
second, to make removal of panels easy. The panels 
are held in place by the construction of the corner posts, 
panels, top, and bottom pan. Each panel includes a ver- 
tical edge flanged toward the inside of the unit and at 
(Continued on page 232) 
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you can have the proved 
economy of a shaded pole motor 
in a new high power range 


Here is a new, exclusive package of potential product 
design and sales advantages for you... all wrapped 
up in the new Fasco F.H.P. Motor Series R. Fasco 
experienced engineering and production know-how 
brings you in this Fasco shaded pole F.H.P. motor 
new high power, available before only in a capacitor 
or split-phase type motor at higher cost. Ideal for 
applications where starting torque is low and run- 
ning torque requires up to 14 H.P. Designed for 


continuous operation under long hour duty load. 
Quiet, economical, trouble-free operation, depend- 
able speed control and other Fasco F.H.P. motor 
advantages are incorporated. 


1s FASCO-built quality 
features for better performance 
} INTEGRAL COOLING FAN, of new 


design and large vent holes, 
TAPELESS COILS, for improved 
heat dissipation. 
UNIFORM ROTOR RESISTANCE 
and BALANCE from new pressure 
assembly and automatic machine 
welding. 
LUBRICATED from large felt-filled 
reservoirs and a new oxidation-resist- 
ant oil. 

) BEARINGS are precision oil-less, self- 
aligning type. 


on your company letterhead for com- 
ple ialheemnanion including dimensions, specifications 


and performance data. No obligation. 


















































Design of 


Pressure-Release 
Disconnecting 


Switches 


30-degree arc before blades begin to move, enables 


BORIS VOLGOVSKOY 


Switchgear Engineering Section 
Allis-Chalmers Manufacturing Company 


N design, a disconnecting switch is essentially a 
knife switch. It is a safety device to provide visible, 
non-automatic circuit clearance for men working on 

heavy industrial circuits. It is also used as a selector 
switch in series with a circuit breaker. As the higher 
current ratings are approached, the size of the blades 
becomes large, contact area and pressure become great, 
and the effort required to operate the switch may well 
be beyond the physical capacity of the operator. 

To overcome this difficulty, designers have for many 
years used leverage cams to open or close the switches. 
Other designs utilize screws to apply the contact pres- 
sure only after the switch has been closed. 

The pressure-release disconnecting switch described 
here belongs to the second group. The contact pressure 
is completely removed during the operation of this 
switch ; but the design eliminates the most common dis 
advantage of screw-applied pressure devices in that the 
contact pressure in the new switch is not affected by 
minor wear on the screw threads. 

The operation of the switch can be seen from Figs. | 
and 2. Fig. 1 is a phantom view and shows the switch 
partially open. Handle A is tilted forward about 30 deg 
from the blades and is held in this position relative to 
the blades by latch G shown partly disengaged. Fig. 2 
shows that the entire force of compression washer C 
is applied between the shoulder of screw ) and the 
spring washer. There is no contact pressure and the 
operator can easily close the switch. 

As the blades reach their closed position, latch G is 
tripped by a projection on the upper stud of the switch. 
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Complete removal of pressure on contacts, by mechan- 
ical means actuated by movement of handle through 


manual operation of 2000-ampere switch. 





This releases handle A which moves until it is in line 
with the blades, as shown in the photograph. 
Through the means of clamps J and operating bar H, 


the handle turns the four operating nuts B. The nuts 
are right-handed on the left side of the switch, and left- 
handed on the right side. As the nuts tighten, the 
force of spring washer C is applied between these nuts 
and the spring washer (Fig. 2), and contact pressure is 
thus established. Note that the tightening of the nuts 
begins after the blades stop moving, so that there is no 
wear on the contact surfaces. 

If we refer to the complete drawing of the switch in 
Fig. 1, we see that other things happen at the same time. 
Roller L on this handle enters a sector-shaped slot in a 
steel plate attached to the stationary stud, so that the 
switch cannot open under a short circuit. Furthermore, 
the “anti-vibration” latch N is also locked to a steel base 
joining the blades so that the handle cannot release the 
pressure under the effect of prolonged vibration. 

This is an essential feature because once the handle 
starts moving, the motion will proceed faster and faster 
and, as the pressure is released, it becomes. easier to 
operate the handle. The anti-vibration latch is released 
only when the operator’s hand grabs the handle, in the 
manner of the safety grip on an automatic pistol. 

The handle grip Q is balanced on its axis and has no 
tendency to move either way under the effect of vibra- 
tion. But should the operator move the grip Q forward 
in the oval slots R, lever S lifts up latch N, and the 
opening motion is made possible. 

Starting with the closed position shown in the photo- 
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ESTON thermo ammeters are particularly 

designed for more accurate measurements of 
very high frequency antenna current in present FM 
and Television installations. 

The thin-walled tubular heater*, an exclusive 
WESTON development, substantially reduces skin 
effect, thus providing vastly improved accuracy at the 
higher frequencies. Meeting FCC requirements, these 
instruments are available in sizes and ranges for all 
needs. Also vacuum-type thermocouple instruments 
for milliampere ranges. Ask your local WESTON 
representative, or write Weston Electrical Instrument 


Corporation, 582 Frelinghuysen Avenue, Newark 5, Svesbo tta0€p005 


New Jersey. 


‘Patent #2,100,260 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
NEW ORLEANS - WEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTB. 
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graph, the operation of this handle grip Q first releases 
latch N ; then handle A rotates through about 30 deg, 
releasing contact pressure at both hinge and jaw of the 
switch and freeing blowout roller L. In this operation 
roller L leaves the sector-shaped slot and snaps into the 
notch of latch G. 

The switch opens easily (in fact, gravity will open 
it) until the blades strike spring stops mounted on the 
panel below the switch. Ninety-degree stops can also be 
provided. The handle remains locked by means of the 
latch G at 30 deg to the blades. 

As the operation is reversed, the switch closes fully 
without any contact pressure. The locking latch G is 
tripped automatically and the handle rotates to the 
vertical position, applying contact pressure while locking 
latches N and the blowout latch L. The cycle of opera- 
tion is complete. 

By utilizing this design, contact pressure is set at a 
definite minimum by adjusting nuts T, Fig. 2, which are 
entirely independent of the operating mechanism. Op- 
erating screws D need to move only a small amount in 
order to transfer the pressure on and off the contact 
surfaces. The movement of the operating nuts is sev- 
eral times greater; consequently a great deal of wear 
of the screw threads can occur before the contact pres- 
sure decreases below the preset minimum. Since the 
force applied by the spring washer is essentially con- 
stant for the small range of operating deflection, con- 
stant contact pressure is insured for the life of the switch. 

While the switch is in the open position, the operator 
can trip latch G, Fig. 1, through its long insulating han- 
dle. This permits moving the handle at any time, lock- 
ing the switch in any degree of opening. While this 
may be advantageous in an underslung horizontal 
mounting, the chief value is in checking the adjustment 
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alloys in the parts subject to friction. 








Fig. 1—Phantom view of a typical 
two-blade disconnecting switch of the 
kind described herein, in the open 
position with handle pulled forward 
about 30 deg from the axis of the 
switch. 


Fig. 2—Section through the hinge end 
of one blade, with pressure removed 
and blades free to swing. Pressure 
of spring washer C is applied againsi 
shoulder on screw D as shown by 
arrows. When closing, rotation of 
nut B by handle movement transfers 
pressure of spring washer C to con- 
tact surfaces. 
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of the contact pressure. With the latch G tripped, the 
operator finds it quite impossible to budge a properly 
adjusted heavy-current switch. 

The grip and the entire fork of handle A are in- 
sulated from the rest of this switch by means of insulat- 
ing block U. Latch lever S is also made from a built-up, 
canvas-base bakelite panel. The handle is cut from stock 
paper-base phenolic tubing. Thus the operator is fully 
protected from contact with live parts. 

The blades are now made from channel-shaped sec- 
tions extruded from pure electrolytic copper, as are the 
studs. Clamps are precision cast from steel and are 
used without further machining. Screw D is turned 
from cold-rolled steel. The pressure nut is a stock lock- 
nut and operating nut B is machined from hard brass. 
All copper parts are silver-plated. 

On high-frequency applications hard bronze is sub- 
stituted for steel in the clamps, latches and screws. 
Spring washer C remains vanadium spring steel. 

Many of these switches have been operating success- 
fully since their introduction late in the war. In spite 
of the number of different elements necessary to do the 
job, wear has been kept negligible by proper choice of 
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The Department Store Idea 


When you think of a Ryerson Plant, picture a huge 
department store featuring all kinds and shapes of 
steel. In place of the ordinary sales personnel, think 
of a large staff of experienced steel men—a sales 
department that’s been carefully trained to guide 
your steel purchasing—to see that you get the exact 
steel you need for the job at hand. 

And, when you think of Ryerson Steel-Service, 
think of a smooth-flowing system of steel supply 
that eliminates every unnecessary delay between 
order desk and point of delivery. Think of the most 
modern steel storing, cutting and shipping methods 
—methods based on more than a century of per- 
formance. And remember that Ryerson Steel-Service 
functions with the same efficiency and promptness 


whether your order calls for pounds or tons. 

Naturally, today’s great demand for steel fre- 
quently unbalances our stocks. But if the steel you 
need is not immediately available, we’ll gladly do 
everything possible to supply you with a practical 
alternate. 

What does it all add up to? Well, just about the 
last word in steel-buying convenience. And it’s all 
yours when you contact a Ryerson Plant for any 
steel requirement. - 

Joseph T. Ryerson & Son, Inc. Plants at: New 
York, Boston, Philadelphia, Detroit, Cincinnati, 
Cleveland, Pittsburgh, Buffalo, Chicago, Milwaukee, 
St. Louis, Los Angeles. 


RYERSON STEEL 
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ADJUSTABLE-SPEED A-C MOTOR 


Brush-shifting, adjustable-speed induction motor (Type 
ACA) is now available in the Tri-Clad line of ball-bearing, 


protected, induction motors for heavy-service operations. 
Typical applications: Textile machines, dough mixers, 
stamping presses, pumps, stokers, draft fans, commercial 
ironers, etc. Stepless adjustment is provided over a 3:1 
ratio by finger-tip dial operation. Motor is available in 
ratings from 3 to 50 hp, at 220, 440 and 550 volts. Unit 
is entirely self-contained with exception of starter control. 
Housing is only slightly larger than that of constant-speed 










































units in comparable rating. Double-end ventilation pro 
vides uniform cooling. Starting switches and overload 
protection switches are built in. Formex stator windings 
are used. Standard NEMA frames (225 to 505). 

Motor rating is on a constant torque basis. Will carry 
full-load torque at rated current and frequency without 
exceeding temperature rise of 40 C on high speed or 50 C 
on low speed. Flexible cable shaft can provide remote 
control for up to 10 ft from motor. Small pilot motor 
can be used to drive speed control mechanism for complete 
remote control. General Electric Co., Motor Div., Schenec- 
tady 5, N. Y. 





MULTIPLE-TYPE LIMIT SWITCH 


Twelve-gang open blade limit switch is based on the 
rolling spring design and is permanently fastened with 






































countersink rivets to facilitate flush mounting: Adaptable 
for cam or plunger operation. Comes with normally open, 
normally closed or double throw circuits on any pole, or 
combination of poles. Center-blade and rolling spring are 
of heat-treated beryllium copper. Other parts are all 
cadmium plated. Ratings: 10 amp, 125 volts, a-c. Operat- 
ing force: 4% to 6 oz. Maximum movement differential, 
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Finishes 


Minimum overtravel, 46 in. Minimum relea 
force 2% oz. Overall dimensions: 57% x 2%6 x % 
Switch is also available in ‘other multiple arrangement 
The Acro Electric Co., 1305 Superior Ave., Cleveland 1 


Me in. 


SILICONE-RUBBER-COATED 
ASBESTOS PAPER 

Asbestos paper coated with silicone rubber has been ck 
veloped for various electrical applications. Its resilience, a 
compared to untreated asbestos paper, indicates special 
adaptability in gaskets and washers. The material is said 
to exhibit resistance to extreme temperature conditions fron 
70 F to +500 F. Dielectric strength is 400 volts pe: 
mil. (As the material comes in a thickness of 0.024 in., it 
has a dielectric of about 9600 volts.) Other characteristics 
include corona resistance, high surface resistivity, and re 
sistance to weathering conditions. The material does not 
carbon track. It is available in rolls 12 in. wide. The 
Connecticut Hard Rubber Co., 407 East St., New Haven 9 








VENDING MACHINE COMBINATION RELAY 
Double-service unit combines two relays in one compact 
enclosure for application in automatic vending machines. 
One relay, designated the “vending” relay, is a general 








purpose type with one single-pole, normally open contact 
and a SPDT contact. Its function is to control the coin- 
acceptance solenoid and the motor that controls the vending 
circuit. This relay is of the 3-wire control or electrical 
hold-in type. The other relay is identified as the “anti 
jackpot” relay. It is electrically held as well as mechan 
ically latched in the energized position. Its function is tc 
de-energize the vending circuit and energize a “sold-out” 
indicator lamp, should the coin switch be closed at the 
instant the item being sold is ejected from the machine. 
Enclosure is gasketed-drawn, steel, standard automotive 
type. Relays are designed to operate on standard 110-volt 
vending machine circuits. R-B-M Div., Essex Wire Corp., 
Dept. D-10, Logansport, Ind. 


SUBMINIATURE ELECTRON TUBE 


Commercial production of subminiature electrometer 
triode (Type CK570AX) has been announced by manufac- 
turers. This tube is characterized by ability to measure cur- 
rents as low as 10°** amp without developing objectionable 
microphonic output voltage when tube is subjected to vibra- 
tion. Only 12.5 milliwatts are required for filament power. 
Grid current is less than 5 x 10% amp. Any mounting 
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AT CHICAGO MOLDED a 










Yes... you'll always find plenty of “big name” 
jobs in work at Chicago Molded ... names you 
know ... nationally advertised parts and prod- 
ucts. And why not? These industrial leaders are 
shrewd buyers. They know the value of sound, 
practical advice . . . of constructive help in 
product design and development. They’ve ex- 
perienced the tremendous advantage of dealing 
with a molder who knows materials and their 
molding “habits” . . . who understands mold : 
design and mold making...and whohasevery — 
facility for the most efficient and economical «J P 

mass production. 

















. No... we don’t specialize in “big name” jobs. 

. but we do seem to get a lot of them. We’re 
known by the company we keep . . . and we be- 
lieve it is a good indication of the quality and 
scope of our service. So . . . if you have a prob- 
lem that involves the use of molded plastics . . . 
the development of a new product or the resty]- 
ing of an old one... we invite you to discuss it 
with us. Just phone or write. There’s no obli- | 
gation. 













CHICAGO 


MOLDED 


PRODUCTS 
oto) -TTo) -F-Vale),| 


1024 N. Kolmar Ave. Chicago 51, Illinois 


Representatives in principal industrial centers 
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SUNBEAM 
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_position may be used. Dimensions: Height (exclusive 
| terminals connections) 1% in. max; base, 0.400 x 0.285 
| in., max. Data sheet with complete characteristics and ce 
scribing use of tube in portable radio-activity meters is 
available for manufacturers. Raytheon Manufacturing (o., 
Special Tube Section, Newton, Mass. 


















Fewer Plating Rejects With 
New Brass & Copper Cleaner! 


eneser* formulated for platers, Oakite 
Composition No. 51 provides these important 
advantages in electrocleaning brass and copper 
alloy parts: 


















FAN-COOLED SPEED REDUCERS 

Standard, heavy-duty pinion-under Cone-Drive speed 
| reducers are now available in an integral fan-cooled design 
Removable shields direct the fan-impelled air over the 
finned lower portion of the speed reducer housing so as 
to provide an equalized air-flow. Fins are so designed 
and placed as to provide maximum cooling efficiency. 
Use of removable shields facilitates cleaning. Both shield 
and impeller may be easily removed if operation is required 
without fan-cooling. 

Outside dimensions of standard speed reducers have not 
been increased by addition of air-flow control shields. The 
housing for the 8-in. reducer, for instance, with 131-hp 
rating at 1750 rpm (70:1) is only 29 x 165% x 21% in. 








































1. Quick removal of light soils and buffing com- 
pounds. 

. High resistance to tarnish 

. Improved rinsing for reverse-current cleaning 

. Retarding of soap films on work 

. Thorough dispersal of hard-water mineral 
salts 


mk Ww h& 
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Oakite Composition No. 51 can be used for 
both steps in “direct-reverse” and in “presoak- 
reverse” current cleaning, eliminating the in- 
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between rinse. Its exceptional resistance to 
tarnish makes it valuable in automatic plating ‘ 
setups. Write TODAY for free detailed pro- a 

cedures. 
OAKITE PRODUCTS, INC. 18H Thames St.,. NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U. S. & Canada 

MATERIALS 

METHODS 

SERVICE 

Specialized Industrial Cleaning , 

I 






The fan-cooled line of reducers is available in the following 
ds/SYLVANIA ELECTRIC PRODUCTS aded- typical sizes: 4-, 5-, 6- and 8-in. center distances, in’ 5:1 
| and 60:1 standard ratios. 
| The 5, 6 and 8-in. reducers are also available in 70:1 
standard ratios. Basic units of the fan-cooled series are 
identical with standard non-fan-cooled types, thus facilitat 
ing manufacturing redesign. Michigan Tool Co., Cone 
Drive Div., 7171 E. McNichols Rd., Detroit 12. 































EXPLOSION-TESTED D-C MOTOR STARTER 


Explosion-tested linestarter for 
d-c motors up to 5 hp for opera 
tion on 80, 115, 230 and 550 volts 
meets U. S. Bureau of Mines 
tests for “explosion-tested” equip- 
ment. Contactor has magnetic 
blowouts. Heavy spring pro 
vides quick break action. In 
verse time limit thermal overload 
relay allows moderate overloads 
but provides instantaneous action 
if load becomes too heavy. Auto 

——— matic or manual reset can be 
| provided. Suitable short circuit fuse is incorporated that 
| will not break circuit on ordinary overload or starting 

inrush current. 

Other improvements in design include: packing glands 
|that can be bolted in place permitting the assembly oi 
| conduit and gland away from the starter and then bolting 
| the assembled unit to the starter, and a hand hole in the 
|cover to facilitate replacing fuses or heaters. Operating 
mechanism is enclosed in welded heavy steel cabinet 
| Pushbutton and reset button are mounted on the cove: 
which is held securely in place by 14 bolts. Pushbuttor 
may be located remotely, if preferred. Westinghouss 
Electric Corp., P. O. Box 868, Pittsburgh 30. 


@ Photo Flash Control e Instrument 


is ’ @ Television @ Radio e Electronics 
= _ and Industrial Applications 


@ Electrical Coil Windings 
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Dependable Performance re- 
sults from Superior Quality. 
Instrument Makers of distinc- 
tion use Dinion Transformers 
and Electrical Coil Windings. 
Manufactured to specification 
or designed to meet ‘particu- 
lar requirements. Special- or 
mass production. 
























Specialists in Difficult Designs 


DINION COIL CO., INC. Newyork 
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Fairbanks-Morse 


4 name worth remembering 


Diese! Locomotives * Diesel Engines * Generators * Motors 
Pumps * Seales * Magnetos * Stokers * Railroad Motor 
Cars and Standpipes * Farm Equipment 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


Men who have studied electric motors . . . tried them out on 
varied jobs, compared cost records and performance records 
... these men know that motors are not all alike, despite iden- 
tical mounting dimensions and ratings. 


They know, for instance, that Fairbanks-Morse motors con- 
sistently demonstrate superior stamina where the going is 
tough. That’s largely because of an exclusive combination of 
features which includes indestructible Copperspun rotors, 
prewound stators with long-lived insulation, ball bearings, 
crossflow ventilation that bans hot spots, and complete pro- 
tection against falling objects and dripping liquids, regardless 
of mounting position. 


For full information about motors that are different in ways 
profitable to you, write Fairbanks, Morse & Co., Chicago 5. 
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puts them ON THE AIR 


Western Electric uses Haydon Automatic Time 
Delay Relays to actuate Flash Announce signal 
circuits in this new relay type Program Dispatch- 
ing Unit for radio broadcasting. 


Operating efficiency is the keynote of this Dis- 
patching Unit, enabling the master control operat- 
ing staff to handle successive multiple switching 
operations on a split second basis with speed 
and accuracy. 


Switching functions scheduled to occur simul- 
taneously are preset before hand and a Haydon 
Interval Timer, adjustable over a 60 second 
interval, operates delayed circuit switching, en- 
abling the operator to spread out his starting of 
these functions. 


This and many other Haydon applications are 
accounting for greater timing accuracies through- 
out industry. If it’s about time, write for free 
descriptive engineering catalog featuring Haydon 
timing motors and devices. 


WRITE HAYDON, 2500 ELM STREET 
TORRINGTON, CONNECTICUT 


MANUFACTURING COMPANY, INC 
TORRINGTON e CONNECTICUT 


OUR PRODUCTS 
SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 


| 
| 


INDUSTRIAL-TYPE OSCILLATOR TUBE 


Industrial-type oscillator tube (Type 7C25), rated at 


2.5 kw plate dissipation, finds special application in dielec:ric 


heating equipment such as plastics preform heaters, elec 


tronic sealing machines, etc. Two tubes in a coupled 
circuit will provide power output of 4% to 5 kw at ire- 
quencies up to 50 mc. Maximum plate voltage is 4500 volts, 
With a thoriated tungsten filament, filament voltage is 
11 volts and current is 27.5 amp. 

Features include radial cooling fins with large surface 
areas for forced-air cooling of the anode. Minimum air 
flow is 150 cfm. Flexible leads, 6 in. in length, are pro- 
vided to aid installation. Dimensions: 3% in. diam, 7 in. 
height. Federal Telephone and Radio Corp., Vacuum 
Tube Div., Clifton, N. J. 


Strengthen That Link Between 
Design, Engineering and Sales! 


Close collaboration between engineering and sales helped 
a prominent manufacturer of electrical appliances to 
quadruple sales in less than three years! The Household 
Sales Manager of Nash-Kelvinator, D. A. Packard, tells 
how teamwork relationships between the engineering, 
production and sales divisions of his company has paid 
off in constantly improved products, greater manufactur- 
ing efficiency, and better values to John Q. Public. 

SEE PAGE 110 


OIL-BURNER A-C MOTORS 
Shaded-pole type fractional-horsepower motor (Model 
SP-37) in sizes “Yoo to “Mo hp, has been designed specifically 


for small-size pot-type oil burners. Trouble-free pei 
formance is said to be assured by absence of brushes, com 
mutators, slip rings or capacitors. .Operates without radio 
interference. Available with or without internal ventilating 
fan, and ventilated or completely enclosed. Dimensions 
3% in. diam; 3 to 4 in. length. Shaft: %6 in. Weight, 
1% to 3 lb. . Ratings: 1650 rpm, 115 volts, 60 cycle. 

Also available is a completely encloSed model S\-5 
(right) in sizes up to % hp, for gun-type oil burners. This 
is available with NEMA oil burner flange mounting, «also 
with resilient and rigid-base mounting. Has sleeve bea! 
ings. May be wound for split-phase, capacitor or polyphase 
types, and for speeds of 1130-1725-3450 rpm. Diameter, 
434 in., length, 6% in. plus shaft extension. Small Motors 
Inc., Dept 41, 2076 Elston Ave., Chicago 14. 
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TAYLOR FIBRE COMPANY 


Manufacturers of Vulcanized Fibre, Phenol Fibre, Taylor Insulation, Taylor Silent Gears 


NORRISTOWN, PENNSYLVANIA 


CHICAGO 6, ILL., 11 S. Desplaines St. 
CLEVELAND, OHIO, 1213 W. 3rd Street 
DETROIT 2, MICH., 6432 Cass Avenue 
MILWAUKER, WIS., 312 E. Wisconsin Ave. 
NEW YORK CITY 6, N. Y., 90 West St. 


TAYLOR VULCANIZED FIBRE 


TAYLOR Fibre is an exceptionally high-grade vulcanized 
fibre, produced with particular attention to the specific re- 
quirements of fibre users for convenience and economy in 
fabrication, and for great mechanical strength and high 
insulating qualities. 

The superior properties of this vulcanized fibre are due to 
the modern methods of manufacture which are employed in 
a new, up-to-the-minute plant where specially designed ma- 
chinery, highly refined raw materials, sparkling clear arte- 
sian well water and corrosion-resisting equipment and pip- 
ing throughout, produce the “cleanest” sheet of fibre that 
can be procured. 

Taylor Vulcanized Fibre is offered in all standard colors and 
in thicknesses from .005 inch to 2 inches. 

Taylor Fibre sheets over 3%” and up to 2 inches in thickness 
are supplied in a special waterproof grade which has general 
qualities of both vulcanized fibre and phenol fibre. Prices of 
this fibre are the same as the regular vulcanized fibre list. 


TAYLOR INSULATION (Fish Paper) 


Taylor Insulation, made by the same improved methods and 
equipment as Taylor Vulcanized Fibre, possesses the same 
superior mechanical and dielectric properties. Taylor insu- 
lation is supplied in all practical thicknesses and in either 
sheets (56” x 90”) or continuous rolls (56” wide). A new 
standard for armature insulation and other electrical work 
where a thin, extremely flexible yet strong insulation of high 
efficiency is required. 





PITTSBURGH, PA., First Avenue & Ferry St. 
ROCHESTER 4, NEW YORK, 82 St. Paul St. 
SAN FRANCISCO, CAL., 554 Bryant Avenue 


LA VERNE, CALIFORNIA 


SEATTLE, WASH.,. 1016 First Avenue 
ST. LOUIS, MO., 2127 Pine Street 

ST. PAUL 4, MINN., 2429 University Ave. 
TOLLAND, CONN. 

TORONTO, ONT., Cambridge Street Etobicoke 


TAYLOR PHENOL FIBRE 


Taylor Phenol Fibre is a phenolic resin—impregnated paper 
or fabric formed with heat under hydraulic pressure into 
sheets of high dielectric strength, great physical strength, 
low moisture absorption, unaffected by heat or cold (except- 
ing extremely high temperatures) and resistant to oil and 
most chemicals. 

Because this material is readily machined, it is adaptable to 
modern high speed production methods. It answers the speci- 
fications of a majority of insulating problems with proper- 
ties which in many cases exceed N.E.M.A. standards. Made 
in all standard thicknesses from .005 to 9” and standard 
colors. 


TAYLOR SILENT GEARS 


Taylor silent gear_blank stock is a highly resilient, wear- 
resisting phenol fabric of great strength and durability. It 
quiets noisy metal-to-metal contacts in the gear trains of 
many types of machines. Taylor silent gears absorb shocks, 
save wear, reduce the hazard of breakdowns and costly pro- 
duction delays, save maintenance expense, improve the quiet 
operation and lengthen the life of not only the gear trains 
but the machines themselves. Taylor Silent Gear material, 
made from a woven fabric impregnated with phenolic resin 
and formed under high pressure into an extremely dense 
substance, withstands contact with chemicals, dust, dirt, 
grit, grease. oil and rodents. 

It may be accurately and easily machined and being less af- 
fected by heat and cold than even metal itself, it remains 
accurate on the job. 


(ADVERTISEMENT) 
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AC MOTORS 
' Quantity Delivery 


Dependable quantity deliveries of AC Motors shown below 
can now be made to keep pace with plant production sched- 
ules for motorized products. 


FLANGE-MOUNTED 
SINGLE PHASE 


1/6 - 1/4 - 1/3 hp. 


60 Cycles 
115 Volts 
and 


50 Cycles 
220 Volts 





Oil Burner Motors are manufactured in strict accordance 
with UL requirements. 


CAPACITOR-START 
SINGLE PHASE 


1/6 - 1/4 - 1/3 
1/2 - 3/4 - 1 hp. 







115 to 230 Volts 
1725 rpm 








Three Phase: Also available in 1/3 through 5 hp, 3 
phase, 220/440 volts, 50 or 60 cycles, 850 rpm through 
3450 rpm. 








Send for Bulletin 47-1 containing complete information, 
including performance and high torque data. 


BROWN ELECTRIC COMPANY 
FOREST HILLS, N. Y. 





50 and 60 Cycles | 


CELLULOSE ACETATE PROPIONATE PLASTIC 


A new source of cellulose acetate propionate plastic has 
been announced in the availability of Tenite III in pellet 
and granular form suitable for injection molding and con- 
tinuous extrusion in a wide variety of applications. In gen- 
eral, the material is described as having higher impact 
strength at ordinary and low temperatures than cellulose 
acetate plastic, as well as superior dimensional stability, 
It is marked by less odor than cellulose acetate butyrate. A 
leaflet containing detailed specification is available. Ten- 
nessee Eastman Corp., Subsidiary of Eastman Kodak (o., 
Kingsport, Tenn. 





























MIDGET-TYPE PANEL METER 
Midget-type d-c panel meter is described as combining 
unusually small size with sturdy construction. Barrel 





diameter is 1 in., depth behind mounting panel is also 1 in 
including terminal studs. Maximum overall dimensions, 
including studs and mounting flange is 1%6 x 16 in 
Movement (D’Arsonval type) is mounted on_ polished 
pivots in Vee jewels and is said to have small mass and 
low inertia. Available in voltmeters, milliammeters, an 
meters, millivoltmeters and microammeters. Maximum 
voltage range (self-contained) is 500 volts. Rectifier type 
is available for a thermocouple types 
Magnets are alnico Clear plastics cases (acrylic, poly 
styrene, cellulose acetate, etc.) are provided. Hermetic 
sealing is available when required. Assembly Products, 
Inc., Main & Bell Sts., Chagrin Falls, Ohio. 


-c service; also 
B. 


PANEL-MOUNTED TIME TOTALIZER 


Running time meter incorporates a counter that can 
be reset to zero and is adaptable for a-c applications in 
various machines such as pumps, testing equipment, etc., 





where it is necessary to automatically register total ope! 
ating or idle time. 

Five-digit revolution-type counter indicates in tenths up 
to 10,000 hr, then repeats. Synchronous motor is of the 
slow speed, self-starting type, and starts and operates on 
rated voltage plus 10 per cent. Sealed-in lubrication is 
provided. Type E7, illustrated, measures 334 in. in diam 
eter and has a combination die-cast and phenolic housing 
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If the hundreds of prodycts now made with the low- 


temperature silver brazing alloys, EASY-FLO and 
SIL-FOS were assembled in one place, you would see a 


truly amazing display — amazing in its range and 
variety — but most amazing in the extent to which 
EASY-FLO and SIL-FOS brazing boosted production 
and slashed costs in practically every case. 


What's more, you would find nothing sacrificed in 


& 
Aircraft 


Aircraft Accessories 
Automobiles 
Automobile Accessories 


Bicycles 


FEW OF 


getting these results. On the contrary, product improve- 
ment is the rule — first, because EASY-FLO and SIL-FOS 
brazing makes assemblies that equal or exceed the 
solid metal in strength, leak-tightness and all other 
essential properties — and secondly, because EASY-FLO 
and SIL-FOS brazing permits streamlined designs which 


can be produced with big-scale savings in man-hours, 
machine-hours and metals. 


INVESTIGATE this proven way to raise production and 
cut costs. Find out where and how it fits into your pro- 
duction. We'll be glad to send a field engineer to help 
you get the answer. Send for BULLETINS 12-A and 15. 


They'll give you full EASY-FLO and SIL-FOS facts. Write 
for them today. 


eC 


82 FULTON STREET 


Bridgeport, Conn. + Chicago, Ill. « Los Angeles, Cal. « Providence, 8.1. + Toronto, Canada 
Agents in Principal Cities 


NEW YORK 7, N. Y. 


TODAY'S 
Bus Bors 

Electrical Appliances 
Electrical Connections 
Electrical Contacts 
Electrical Equipment 


Lighting Fixtures 
Locomotives 
Machinery 
Marine Equipment 
Metal Furniture 


Gasoline Stoves 
Heating Equipment 
Instruments 

lLewn Mowers 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


UNIVERSAL JOINT — 
forged yoke EASY-FLO 
brozed to steel sleeve 
with induction heating — 
One operator does 655 ~ 
per 8 hours — Ever 
joint gets a 1§40 ib.-ft. 
torque test. 


OlL FILTERS — EASY-FLO 
fobricated in 3 steps — 
bronze bushing to steel 
heod — head to steel 
shell — steel ring to 
shell — Each operator 
overages 110 units per 
8 hours. 


PUNCH PRESS CRANK- 
SHAFT — Formerly mo- 
chined from 53/,” chrome 
nickel steel stock — now 
from 4%," stock with 
EASY-FLO brozed collar. 
Ges brazing cycle, 7 min. 
35 secs. — Joint strength 
rated 92 tons in sheer, 


EASY-FLO AND SItIL-FOS BRAZED PRODUCTS 
Gasoline Lamps 


Motors Refrigerators 
Paper Cup Holders Refrigeration Equipment 
Pipe ond Tubing Refrigeration Piping 


Pots ond Pans Ships Piping 
Radios Plugs 


stomatnse Tractors 
witchboards sformers 
Switch Genes 

Too! Repairs Universal Joinfs 
Tool Tipping Washing Machines 
























































and mechanical strength — 
specify LAVITE, the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 





\PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS | 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 























The DIAL LIGHT CO. of AMERICA | 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—ALgonquin 4-5180 





LAVITE 





OR those small insulators 


requiring high dielectric 


Ideal for 


0. M. STEWARD MFG. COMPANY 





















| 
| 
| 





Knob reset is accessible f) oy 

One for conduit 
Meters operate on 
R. W. Cramer ( 


for flush panel mounting. 
front. Two other models are available: 
connection and the other for table use. 
110 or 220 volts, 60 or 50 cycles. 
Inc., River St., Centerbrook, Conn. 


matey er RRSNG SWITCH 


Tumbler-type, small, manual 
reversing switch (MD-5) is 
specifically designed for appli- 
cation with such machine tools 
as milling machines, screw 
machines, etc., where reversing 
is infrequent and can be non- 
automatic. Switch is rated for 
a-c voltages up to 600 volts 
Maximum horsepower rating is 
7% hp polyphase, or 5 hp, 
single phase. Switch is front- 
operated, with double - throw 
construction, locking in either position. No fuse is used 
Both the 2- and 3-pole types come mounted in general- 
purpose NEMA Type 1 enclosure, or in a water- and dust 
tight NEMA Type 4 or 5 enclosure. Device is also avail 
able without enclosure. All types are also supplied wired 
as double-throw switches for other applications than re 
versing service, such as heavy-duty transfer applications 
Rating: 20 amp. The Trumbull Electric Mfg. Co., Plain 
ville, Conn. 








Farms Need Electrical Equipment 
Especially Designed for Them 


Electric power has come to large numbers of farms so 
recently that their vast need for specialized electrical 
equipment has not yet been met. There are many intriguing 
opportunities for development engineers, designers and 
manufacturers. Some of them are reviewed by Truman E. 
Heinton, Head of Farm Electrification for the U. S. Depart- 
ment of Agriculture. SEE PAGE 145 


ENCLOSED A-C MOTOR 

Enclosed, four-pole, 
motor) is available 
%; hp, for a wide variety of applications, such as air cit 
culators, unit heaters, air conditioners, etc. Three-piec 
die-cast frame has steel outer shell. Enclosed fan cooling 


shaded pole motor (Type T Micro 
in horsepower ratings from Moo t 


| 





is provided. Precision construction of rotor is featured 
Slots are copper-filled flush with surface, precision: skewed 
and welded, surface is rust-inhibited and entire assembly 
accurately balanced. Widely spaced (3% in. overall) large 
porous bronze bearings, large-capacity oil reservoirs, and 
positive oil return are other design details. Ojil- and 
corrosion-resistant windings are used. Special multiple 
curved design of the heavy gage pressed steel base is said 
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Make Wire Connections 


33 


SCREWS ON—like a nut on a bolt! | 
HAMILTON BEACH 


does the job 
with IDEAL “"WIRE-NUTS”’ 


UsingIdeal'Wire-Nuts ‘on their food mixers, nections that are better electrically, 
the Hamilton Beach Company, Racine, Wis., stronger mechanically, neater and safer— 
are now making 250 wire connections per in a fraction of the time required by old 
hour—as against 100 with solder and tape. fashioned methods. 

This prominent manufacturer is one of the One simple operation makes a depend- 
many that are using “Wire-Nuts” to speed able connection of any wire combination 
production, cut costs, and improve the from two No. 18 up to and including three 
quality of electrical goods of all types. With No. 10, solid and/or stranded wires. No 
these modern wire connectors even the solder, no tape, no tools required. Clip 
most inexperienced help can make con- coupon—today! 


@EAD IDEAL INDUSTRIES, Inc. 


Successor to Ideal Commutator Dresser Co. 
1008 Park Avenue, Sycamore, Illinois 


Please send Free Samples, Application Manual and 
cost data. 


We join No. wires with No.____ wires 


(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) Name 
Trade Mark Reg. U.S. Pat. Off. Patented—No. 1,933,555 Company 


DISTRIBUTED Street 


taroucn AMERICA’S LEADING WHOLESALERS ty. Sete. eee 


NINTH ANNUAL PRODUCT DESIGN NUMBER 



























































wT a ed 
OP al 


‘ey 
Brat) aie HAVE YOU 


ASSEMBLIES 


LIKE THESE? 


Heating Equipment 
Small Animal Cages 
Industrial Baskets 
Stoves 
Leather Goods, etc., etc. 


Baby Carriages 


Assemblies cost more than you think. 
Not the material, but the time to com- 
plete them. Check time costs and you 
will be startled. Milford knows—from 
checking time costs for innumerable 
manufacturers. That's why they chose 
Milford Fastening Equipment 
(semi-tubular or split rivets 
and rivet setters). It flat- 
tens the time-cost curve, 
assures proved and important 
savings on assemblies as di- 
verse as wrist-watches and refrigerators. Don’t delay. 
Investigate today. Deliveries are not yet normal. Earli- 
est ordered, earliest delivered. 


THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Avenue, Milford, Conn. 


1014 West River Street, Elyria, Ohio 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA. 





MAKE MANPOWER 
a 


Add Faster Handling Methods 
aba “WELD-BILT” Equipment 


“Weld-Bilt” expe- 
rience and knowl- 
edge of materials 
handling methods 
and ipment has 
added valuable 
bours to production 
Operations in many plants — by cutting time and labor in 
handling methods. A careful survey of your operations, 
adaptation of standard equipment or designing of new 
equipment, may promise similar savings for you! Write 
for details. 

“Weld-Bile’ Hydraulic Lift Truck. Handles heavier loads 
easier. Built for strength, mobility and durability, Exclusive 
Horizontally-Mounted hydraulic unit. Capacities, 2500 to 
10,000 Ibs. 


WEST BEND EQUIPMENT CORP. 


A TREET, WEST BEND, WISCONSIN 


DLING ENGINEERS 

















to provide unusual rigidity. Motor is cradled in large 
live rubber cushions secured by steel cups. Same basic 
model is available without a fan. Redmond Co., Inc. 


Owosso, Mich. 


TOTALLY ENCLOSED 3-PHASE MOTOR 
Totally enclosed 3-phase motors are available in 1:4. 2 
and 3-hp sizes. Squirrel cage rotor uses rolled shee; 
copper bars for low internal rotor resistance. Average 
characteristics for 1%-hp, 1160-rpm motor, operating on 
60 cycles, are as follows: 2.6 amp; 440 volts; power facto: 





67 per cent; torque 6.9 ft-lb. Bearings are grease-sealed 
cartridge type (Norma-Hoffman). Windings are fully 
impregnated and twice baked. Cast-iron outlet box threaded 
for conduit is mounted on side. Frame and endbells are 
cast iron with lifting rings. Standard NEMA mounting 
feet. Kato Engineering Co., Mankato, Minn. 


MINIATURE-TYPE CAPACITOR 

Miniature-type electrolytic capacitors for radio and elec 
tronic circuits, cathode-ray oscillographs, etc., previously 
available in working voltage ratings up to 450 d-c, are now 
also offered in ratings of 500, 600 and 700 d-c, or in 650, 
750, and 850 surge volts, respectively. Capacitance values 
are 8, 10, 12, and 16 mf. The capacitors are insulated with 
a special waxed-paper jacket and the ends are spun overt 
the can rim so as to guard against shorting if leads are bent 
in too closely. Aerovox Corp., New Bedford, Mass. 


HINGED-ARM ACTUATORS 
FOR PRECISION LIMIT SWITCHES 
Hinged-arm auxiliary actuators (direct- and reverse 
acting) have been made available for the Unimax lin 
of precision limit switches. The direct-acting auxiliary 





has been designed for applications requiring very low 
operating force. The reverse-acting types provides long 
overtravel with flat force gradient independent of switch 
characteristics, thereby permitting full overtravel with no 
overpressure on the basic switch. 

These auxiliary actuators are removable and interchange 
able among the special types of basic switches, but, since 
they require operating buttons of special length they are 
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Surprenant’s Bved SPIRALON is jusc that! 
Colors are spirally exttuded into every inch of its tough 
vinyl insulation, furnishing aichoice of any one, two — 
or even three of the nine Army Navy Specified color 
tracers. These, in.tuta, provide a total of four colors 
per wire... Or @ maximum Of eleven bundred and 
twenty distinctively coded, solid-color combinations. 
Non-inflammable, non-cortosive, flexible and tough 
under temperature extremes, SPIRALON is optionally 
provided with a thin jacket of transparent Dupont nylon 


SPIRALON “O” (with nylon jacket) 


CUSTOM EXTRUDERS, DESIGNERS, 
FLEXIBLE PLASTICS PRODUCTS 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


* 


"sagt te 
FABRICATORS, 
INSULATED WIRE AND CABLE 


e 


to preserve every elecetical property and resist oils, dilute 
acids, alkalies and fungus attack. SPIRALON’S wide 
range of solid color tracers make identification easy — 
even on eae as small as .025, SPIRALON can’t 
fray, crack or fot and Offers a higher rupture point 
than braid or Tacquers. These superior features are avail- 
able at. no “additional cost in all standard wire types and 
sizes —- or ito your most exacting specifications. 
Invéstigate SPIRALON today! Write Dept. C, 
Surprenant Mfg. Co.,.199 Washington St., Boston 7, Mass. 


SPIRALON (witho NN lon jacket) 


MANUFACTURERS OF 





ce. 
PVA 
ATK 


For Maximum Safety 


PHOTO COURTESY WESTINGHOUSE ELECTRIC 


Silicones help to make this new Westinghouse AC mine 
power center transformer the sofest transformer ever 
built for mine usage. 


Maximum safety and minimum height are combined 
in this new dry type power center transformer 
designed by Westinghouse for underground mine 
service. Only 2512 inches high and weighing only 
about half as much as a comparable liquid-filled 
transformer, it can be moved along to almost any 
point where a miner can work. 


Built with such heet resistant materials as silicone 
bonded glass covered copper conductors and 
silicone treated coils, this new transformer is her- 
metically sealed in a nitrogen filled case. It is an 
excellent example of what creative engineering 
can do with new insulating materials. 


Designers of dry type transformers have for years 
been handicapped by the limited heat resistance 
of conventional insulating resins and varnishes. The 
larger, heavier, and inherently more hazardous 
liquid-filled transformers have, for that reason, 
gained acceptance in spite of the maintenance 
cost of frequent inspection, filtering and recondi- 
tioning of the liquid. 


We introduced Silicone Insulation to electrical 
engineers four years ago. We went on to prove 
by severe testing and actual service records that 
this new class of electrical insulation will withstand 
continuous opereting temperatures as much as 
100°C. above Class “B” limits. This makes it pessi- 
ble to design dry type transformers and other 
electrical equipment weighing enly about half as 
much and occupying much less space than similar 
equipment with conventional insulation. 


We'll be glad to send you the evidence con- 
tained in technical paper No. 122-1. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
New York « Chicago « Cleveland «+ Los Angeles 
in Canada: Fibergias Canada, Lid., Toronto 
in England: Albright and Wilson, Lid., London 


not interchangeable with the primary types. Their use 
involves no alteration of the operating characteristics of 
the basic switch. Unimax Switch Corp., A Subsidiary 
of the W. L. Maxson Corp., 460 W. 34th St., New York 1. 


POPPET-TYPE AIR VALVE 


Small poppet-type air valve has been designed specially 
for use in light machine tools, presses and other equipment 
where air-powered controls are incorporated. Hand lever 
or foot treadle is optional. The vertical lever action 


S 


described as being particularly adaptable for small machine 
tool applications. Brass and stainless steel construction is 
featured. Valve seat is neoprene. All models come in 
locking, non-locking or neutral-position types, 3-way or 
4-way. . Ross Operating Valve Co., 6488 Epworth Blvd., 
Detroit 10. 


What are Today's Criteria 
of Good Product Styling? 


“Good design depends on smooth, fanctional shapes and 
a sparing use of ornament as accents to beautiful clean 
forms.” That's just one quote from the stimulating October 
article “Design as a Synthesis of Engineering and Sales- 
manship” authored by industrial design consultant, Mont- 
gomery Ferar. Mr. Ferar offers some helpful do’s and 
don’ts on design procedure and describes the functions 
and modus operandi of the modern industrial design 
organization. . SEE PAGE 158 


SMALL INDUCTION MOTOR 


Small shaded-pole motor (overall dimensions: 146 x 
2'4e6 x 134 in.) has been designed for use with geared 


mechanisms. Operates on most 60-cycle voltages. -\ 
typical application is found in selector-box circuits in 
automatic music systems. Input power is substantially 
constant from no load to blocked rotor condition. Moto: 
is said not to become damaged from overheating if 
remains energized in stalled position. 

Maximum efficiency is obtained at torque of 0.5 oz-i 
which gives 1800 rpm. Speed increases as load is reduce] 
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RELAYS 





Type BN 





Type BOHO 


OF ADAPTABILITY 





12 -loee 1s 





Bato 





Type BG 


Thousands of specifications are filled by the complete 
line of Allied Relays—seven of which are grouped around 
the Allied emblem of engineering leadership. 


Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 3!/, watts to give the smallest mounting 
area and accessible wiring facilities. 

*Type ‘‘BOHO" is D.P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 
capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 
and 60 cycles at 4.5 volt-amperes. ; 
*Type “CN” is $.P.S.T. doubie break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C. at 3.5 watts and 
220 voits; 60 cycles at 10.5 volt-amperes. 

*Type "BN" is 6 P.D.T. relay with 15 ampere contacts and 
coil capacity of 115 v. D.C. at 3.5 watts (not available 





Type BO 


in A.C.). 


*Type ‘‘BG" is S.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 

*Type ‘‘BO" is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v, D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 

*Type “‘F’’ is $.P.D.T. with 2 ampere contacts and coil 
capacity of 85 v. D. C. at 1.5 watts (not available in 
A.C.). 

*Type ‘SK’ from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T. relay) not available in A.C. 


Allied Control representatives are located throughout 
the United States. A short note to our home office will 
give you the name of our nearest representative. 


AL-119 


ALLIED CONTROL co., INC. 2 EAST END AVENUE, NEW YORK 21,N. Y. 


and reaches 3000 rpm at no load. Input (for 110-yolt 
windings) is 0.290 amp with power factor of 19 per cent. 
Housings are drawn metal or die-cast zinc. Can be sup- 
plied with supports for a gear train. Automatic clutch 
can be fitted to shaft for use with reduction gears. Potter 
& Brumfield Manufacturing Co., 551 W. Washington Blvd., 
Chicago 6. 


HIGH-SPEED INDUCTION MOTOR 


High-speed 2-pole squirrel-cage induction motor is addi 
tion to manufacturer’s “Heavy-Duty” line and is adaptable 
for such applications as centrifugal pumps, compressors, 
blowers, boiler-feed pumps, etc. Rating: 200 to 700 hp at 


3600 rpm; NEMA Class B starting (normal torque, low 
current). Motor can be used advantageously for across- 
the-line starting. Drip proof construction is featured. 
Fabricated steel frame is used and structural details have 
been designed to meet requirements of high-speed operation 
Electric Machinery Mfg. Co., 1331 Tyler, N. E., Minne 





] apolis 13. 
and | XENON-FILLED RECTIFIER TUBE 
ne- To 


YOUR Xenon-gas-filled half-wave rectifier tube (EL 6B) is used 
in applications including operation of d-c motors, magnetic 


7 SPECIFICATIONS devices, and other loads that call for appreciable d-c power. 


Rectifiers using this tube may be built for d-c output up to 
Here's a new, better idea in miniature thermostats .. . 440 volts, 12.8 amp, single phase, or 650 volts, 19 amp, poly 
powerful Mighty Mite, being precision-set at our fac- phase. Electrons, Inc., 127 Sussex Ave., Newark 4, N. J. 
tory to your specific load and tolerance limits greatly 
cuts down your installation cost. Not only that, Mighty SOLENOID-OPERATED SELECTOR SWITCH 
Mite has proved time and again that it gives more 
accurate heat control — longer! Yet Mighty Mite costs Compact circuit selector switch operated by a rotary-type 
no more than ordinary thermostats. solenoid is adaptable for a variety of applications in appli- 
. ances, automobile radios, etc. In operation, the solenoid 
No other thermostat can give you is converted to a rapidly oscillating motor by means of a 


all these features: commutating switch, synchronized to close and open re- 
eatin OPEC spectively at start and end of the energized stroke. A 
moisture-proof, tamper-proof! Typical of the many | spring provides for the return stroke. The oscillating mo 


for Mighty 
Strong metal jacket resists bend- — 
irig, tonatins or changing of Mite Thermostats: 
setting! 


Huge ‘-inch, spun-in silver Heating Pads 
points for greater efficiency. 
Triples life too! Electric Blankets 


Can be molded into rubber and 
many plastics. Can be water- 
proofed! 


Food Warmers 


Percolators 
Highly responsive to pangenna 
due to conductivity of metal 
jacket! 


Small size—1/, x 3/16 x 5/16, Air Conditioning 
Weighs less than 1/5 ounce! 


Free Test Offer 


Write today for sample. Test 
iter ae ste pon os Water Systems 


Electric Motors 


Refrigeration 


Heating Systems 


tion, through an end-engaging rachet arrangement, serves 
to drive the rotor assembly of a gang of multiple-circuit 
Mechanical Industries Production Co. selector switches. Suitable contacts are arranged to provide 


219 ASH ST. © AKRON 3, OHIO required “stop” positions and to indicate circuits selected. 
The rotary solenoid itself (trademarked Ledex; see page 
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RADIBESTOS 


The best wire for the job—That’s 
what you get when you select 
RADIBESTOS Asbestos Covered 
WIRE — solid or stranded — for 
: your use. 
MEER, = ‘ 
Why? Because we specialize in 
making asbestos covered wire 
only—and have made it our busi- 
ness to see that RADIBESTOS 
WIRE is unexcelled in quality, 
appearance and durability. 


Our high manufacturing stand- 
ards and careful inspection safe- 
guard RADIBESTOS WIRE 
quality and guarantee its uni- 
formity. 


Tell us your needs and 
let us submit samples 
and quotations. 


LOOK FOR 


raoinesrosa AWD, Pau nt 


OMmpariy- 


2800 EAST 55TH STREET - CLEVELAND, OHIO 


ON THE SPOOL rT 


NINTH ANNUAL PRODUCT DESIGN NUMBER 














































































































































































































for bearings 
that assure quiet 


trouble-free service 


3 to 4 times longer 


specify 


You write bearing failures out 
when you write Randalls into 
your design specifications. 
These bearings are precision 
machined from sand cast phos- 
phor bronze, with grooves or 
plugs permanently filled with 
porous, lubricating graphite. 

When used in an oil reser- 
voir housing, oil feeds through 
the graphite, so there’s always 
an oil-graphite film between 
shaft and bearing. You’re sure 
of quiet, dependable service, 
3 to 4 times longer, when you 
specify Randall graphite- 
bronze bearings or... 


RANDALL 





Drilled holes provide 
g’aphite lubrication. 





Above and below—bearings un- 
dercut for oil reservoirs in housing 





self-lubricating, 


self-aligning, 


pillow 
blocks 


In Randall pillow blocks, the 
graphite-bronze bushing is 
mounted in a cast-iron ball, with 
large single or double oil reser- 
voirs. Ball and bearing are self- 
aligning in the rugged housing. 


Millions of Randall 
bearings and pillow 
blocks have proved their 
quality in all types of 
equipment. Bearing 
Catalog GB 43 and Pil- 
low Block Catalog 47 
give details and valu- 
able installation hints. 
Write today. 


609 W. Lake Street 








Dept. 1015 







One-Piece Stee! Housing 
Pillow Block 


RANDALL GRAPHITE PRODUCTS 
CORPORATION 


Chicago 6, lil. 
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description) operates on direct current and is available in 
| various stroke values to 95 deg. Compact selenium-type 

rectifier can be supplied as an accessory. G. H. Leland, 
| Inc., 123 Webster St., Dayton 2, Ohio. 


COMBINATION FUSE-RESISTOR 
Wive-wound resistor (Type OWA) combining the fur 
tion of a fuse is available in RMA standard ratings fron 
15 to 150 ohm for such applications as in a-c/d-c radio 








DIA. WIRE WOUND COTTON CO 
*19 BES GAGE (036") % A. WIRE D COTTON CORE 
DEAD SOFT HYTENSO COPPER WIRE 


receivers. Power rating is 1 watt. At relatively low powe: 
level the unit functions as a standard resistor; at higher 
power level it acts as a fuse. Overall length: 3'%2 in.; 
maximum cross-section, 0.146 x 0.146 in. Drawing shows 
construction of the unit. In a typical radio receiver appli 
cation the fuse-resistor meets UL requirements that any 
two elements of the rectifier tube must be able to be 
shorted without having the set catch on fire. The fuse 
resistor is said to “open up” without smoke or flame. Inte1 
national Resistance Co., 401 N. Broad St., Philadelphia & 


A Hot Item for the Home Market 


That's one way to describe the York-Shipley electric-driven 
and controlled, oil-burning air heater. Another way is to 
tell just what was done to make this product simple and 
economical in cost, reliable and efficient in operation, and 
neat and good-looking in appearance. That's the way 
chief engineer Neiman tells the story—for you. 

SEE PAGE 164 


METAL-CLAD ALL-GLASS 
ELECTRIC HEATING ELEMENT 
Metal-clad or metal-coated all-glass electric heating unit» 
are made for built-in uses in such equipment as wate! 
heaters, oil heaters, jackets of electrically heated kettles, 
plastics molding machines, glue or solder melting pots, 
type-metal pots, etc. Basic unit is of silica glass thus 


permitting use at elevated temperatures and providing good 
shock-resistance. Construction, including wires solidly 
embedded in glass, is claimed to provide a very high 
degree of heat transference as well as durability. Abou! 
80 watts per sq. in. is given as the average. Units ar 
very compact and therefore are said to be particularl 
adaptable for use where space limitations are encountered 

Illustration (left) shows a metal-clad type with glas 
unit inserted in steel tube, and space between filled wit! 
a special alloy. This type can be used for bath tempera 
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Here is the story of what a good insulation 
can do. Thermoswitch controls, made by Fenwal, 
Inc., are used in a wide variety of applications— “Comparative tests made against similar insu- 
unit heaters, home freezers, laboratory water baths, lation proved BH Fiberglas Sleeving was best 
to mention only a few. The insulation is constantly suited for our use. In actual use, this Sleeving with- 
subjected to (1) heat up to 700°F., (2) cold as stands abrasion, friction and bending without split- 
low as -120°F., (3) extreme vibration, (4) fric- ting or cracking. The non-fraying qualities and 
tion, (5) bending, and (6) abrasion. resistance to extreme temperatures are outstanding.” 


Over a year ago, Fenwal engineers specified ZA Daily use by America’s leading manufacturers 
Bentley, Harris Fiberglas Sleeving. rey proves the value of BH Fiberglas Sleeving. Try it 


they have found: papour plant, in your oy product. 


*3H Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). “‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 


USE COUPON NOW 
Bentley, Harris Mfg. Co., Dept.M-15 , Conshohocken, Pa. 


( 


° . : : ' s S -VvING . 
I am interested in BH Non-Fraying Fiberglas Sleeving for ns Send samples, pamphlet and prices 


operating at temperatures of °F. at volts. Send samples so I can see for myself how on other BH Products as follows: 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. (1) Cotton-base Sleeving and Tubing 
; (0 Ben-Har Special Treated Fiberglas 
NAME : fees sf ee js ain ‘ Tubing ; 
ADDRESS 
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tures up to 600 F. Illustration (right) shows a direct 


immersion metal-coated unit fitted with a standard !,-in, 
pipe nipple for mounting. For large wattage requirements, 
oe TINT several of these units can be mounted on a single header. 


Metal coating is %e-in. thick and may be chrome-plated 
Ss ad a5 D ae nay 3 T copper, bare copper, aluminum, stainless steel, etc. Special 

; coatings, such as silver or molybdenum, on special order, 

Can be used at temperatures up to 1100 F. Available 

W 2 : S E > es a N ¢ standard ratings on both types: 600 watts, 120 volts; 1200 
watts, 240 volts; 2500 and 5000 watts. Special ratings 


on specification. Thermolettor Products, 95 Broad 


New York 4. 
NEON-GLOW INDICATOR LIGHTS 


Diversified standard line of neon-glow indicator lights 
is made available in a wide range of types varying in mount 
ing, appearance, visibility, and light intensity, adaptable as 





subassemblies in various types of electrical equipment. 
Units consist basically of a high heat-resisting outer hous- 
ing encasing the neon-glow lamp (permanent or replace 
able types), suitable resistance, and mounting bracket. 
Housings are so designed that light is visible from all 
angles. Models available for behind-dial locations have 
open-end housings. Ratings: 70-volts and up, a-c or d-c 
American Electronics Corp., 226 N. 4th St., Columbus, 
Ohio. 





Almost daily Speedcraft strips another so- 
called “Hard to Strip” insulated wire. It 
has been doing that for years. WHY? 
HOW? 


















THROUGH SPEEDCRAFT FLEXIBILITY. 







A Better Product at No Added Cost 


While the long range objective of every engineering 
endeavor is to produce a better product at a lower price, 
or the same price, in these days of high material and 
labor costs it is a difficult goal to achieve. Chief Engineer 
Osborn of Eureka-Williams Corporation tells how it was 
done in the development of the 1947 home vacuum clean- 
ing system. By the judicious use of light materials like 
aluminum, plastics and sheet metal stampings his design 
team was able to develop a product that was lighter in 
weight and had vastly improved appearance. The con- 
current redesign of the motor and fan elements had brought 
about much higher efficiency in less space. Yet these inte- 
grated designs of an upright and tank type cleaner are 
selling as packaged units at no more than their predecessors. 

SEE PAGE 150 


It’s amazing how Speedcraft makes more 
and more “Hard to Strip” Wires, easy to 
strip. 















Over 20 years of continuous wire stripper 
manufacture have perfected Speedcraft not 
only to meet the usual requirements of 
speed, precision and durability, but to do 
the unusual — and do it easily — through 
Speedcraft Flexibility. 



































Send wire samples and strip- 
ping specifications for recom- 
Ug mendations on your wire 
WlsGar lege stripping needs. 
CALLY BY 
POWER 
AND SPEED 
Anis 


aaa etal 


EXTRUDED NYLON STRIP 

Extruded strips of FM1 and FM3 nylon molding resin 
are now made available in coil form in gages between 
0.010 and 0.060 in. with widths up to 2 in. Wider strips 
may be available soon, according to the manufacturers 
The material is said to be readily blanked on high-speed 
punch presses, and to be characterized by heat resistance, 
toughness and resilience. Applications are indicated in tlie 
production of small flat parts such as gaskets, washers, 
spacers, etc. Typical use in the electrical field is 
blanked nylon washers in commutator of a small 6-volt d-c 
motor where space limitations are a basic problem and 





a 2 — a SaaS 
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How to carry combinations 
of radial and thrust loads 


TRACTOR FRONT WHEEL in which both thrust and radial 
loads are carried on single row Timken bearings. From 
whichever way the load may come, it will be handled with 
minimum friction and wear. 


Roe SSS SE 
rN | 


APPLICATION of Timken Bearings on the worm shaft of a 
worm gear drive. The load on the worm shaft bearings, due 
to the operation of the worm, is primarily thrust. There 
is considerable radial load however, arising from the 
separating force of the gears and also possibly from over- 
hung driving loads. This is another application for which 
the tapered roller bearing is ideal. 


HESE drawings show how Timken tapered 
roller bearings are effectively used where both 
radial and thrust loads must be carried. They may 
give you an idea for projects now on your boards. 


Because it is a roller bearing, the Timken bearing 
can carry the heaviest loads. Because its rolls are 
tapered, it can carry both radial and thrust loads 
in any combination. 


From whichever direction the loads may come, 
this tapered design enables the Timken bearing to 
carry them, one at a time or simultaneously. The 
cost of providing a separate type of bearing for 
each load is eliminated. Bearing housings and 
mountings are simplified, with a saving in cost, 
weight, and space. 


For help in putting these important advantages 
of Timken bearings to work in the product you’re 
designing, call upon the confidential service of the 
Timken engineer. He will help you select the pre- 
cisely correct bearing for your job. 


Remember, Timken is the only bearing manufac- 
turer which makes its own steel. And Timken is 
the acknowledged leader in: 1. advanced design; 
2. precision manufacture; 3. rigid quality control; 
4. special analysis steels. 


Additional copies of this page and further in- 
formation on this or other applications of Timken 
bearings are yours for the asking. Write — The 
Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN GIVES YOU THESE IMPORTANT FEATURES: 


= 2 


1. TRUE ROLLING MOTION 

All lines drawn coincident with 
the faces of rollers, cone and cup 
meet at a common point on the 
axis of the bearing. 


2. GREATER LOAD CAPACITY 
Load is distributed along full 
length of roller, giving greater 
capacity, precision, and rigidity, 
with less wear and distortion. 


sis - 
. te 
4 we 
. set 
< 
Seed 


TRADE-MARK REG. U.S. PAT. OFF. 


TAPERED 


NOT JUST A BALL (> NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL @ AND THRUST —-§)— LOADS OR ANY COMBINATION —' = 
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FOR BUYERS OF 


Custom-Cut 





GEARS 


e@ We manufacture precision gears to customers’ specifications. 
Our production equipment comprises modern machine tools and 
our facilities are ample to meet practically any demands for 
the mass production and prompt delivery of precision gears @ 
Finally, our engineers almost always manage to devise methods 
for the production of special gears if the means for doing the 
job are technically feasible. Once your specifications are in 
our files, reorders are filled auotmatically e@ For quality 
gears in quantity. made precisely to your specifications—and 
delivered on time—get our estimate on your requirements now! 


















PERKINS MAKES— in all materials, metallic & non-metallic— 
Helical Gears, Bevel Gears, Ratchets, Worm Gears, Spiral 
Gears, Spur Gears, Ground Thread Worms 


PERKINS MACHINE & GEAR CO. 


SPRINGFIELD 2, MASS. 
















































SIGNALING TRANSFORMERS 



























For the operation of 
A.C. annunciators, con- 
trols, horns, recorders, 
relays, etc., requiring 
greater low voltage 
power that can be sup- 
plied from bell ringing 
transformers. Designed 
for intermittent duty. 
































DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 



















































where heat-resistance to soldering operations during as 
sembly is required. The nylon strips are extruded from 
two Du Pont formulations known as FM10001 and 
FM 3001. The Polymer Corp.; Reading, Pa. 


MECHANICAL OVERLOAD 
PROTECTIVE DEVICE 
Electronic protective device (trademarked Protectron) 
can be used as a built-in control in electric motor-driven 
equipment to trip the machine at any preset mechanical load 
increase above normal. On “trip” action a red warning 
signal is flashed amd a relay is actuated to initiate any 
desired control function with suitable auxiliary equipment 
Device can be thus used to stop motor, decrease voltage on 


motor, sound warning signal, operate clutch or brake, etc. 
Device is said to be instantaneous, sensitive to very small 
overloads, and adjustable within practicable limits. It is 
automatically compensated for fluctuations in terminal 
voltage. 

Two models are available for 220-440-volt, 60-cycle 
motors, one rated at 1-5 amp, the other at 5-10 amp. Special 
models are available for higher operating current and volt 
age, or for 25-cycle operation. Dimensions: 13 x 19 x 6% 
in. Input transformer (7% x 1056 x 434 in.) is mounted 
separately. All operating parts (see illustration) are con 
cealed and protected. Brinnell Co., Cranby, Conn. 


SILVER-ON-COPPER CONTACT METAL 


Welded silver-on-copper laminations for stamping out 
electrical contacts are available in sheet or strip form, in all 
standard gages, and in various ratios of silver to copper, as 
may be specified. The material is said to offer manufacturers 
particular economies where contact points of unusual shapes 
or relatively small quantities are required. American Silver 
Company, Inc., 197 Canal St., New York 13. 


AUTOMATIC A-C MOTOR STARTER 

Drip-proof, enclosed auto 
matic a-c motor starter (Bul 
letin No. 4051) is of non-re- 
versing autotransformer type 
and is designed for use with 
single-speed 2- or 3-phas¢ 
squirrel cage induction motors 
in pumps, fans, motor-genera 
tor sets, etc. It is effectivel) 
employed where inrush start 
ing current must be reduced 
or where’ motor _ starting 

torque needs adjustment 
Standard sizes are for use with motors rated up to 100 hp, 
550 volt, 60 cycle. 

Compactness and accessibility to component parts, are 
featured. Contactor panel, timer panel and the multitap 
autotransformer comprise three individual removable part 
All terminals, too, are fully accessible. Autotransformer 
is provided with adjustable time limit acceleration, overloa |! 
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Standard 80° Countersunk lao C a6. 


ene WASHERS 


* Your assemblies will defy the loosening action of vibration, 


renin tented impact, expansion and contraction when bolts, nuts or screws 


EverLOCK are locked in position with EverLOCK Washers. 
The firm bite of their many wide chisel edges combine with 
powerful spring tension for more traction in the center of action. 
Speed and ease of application permits substantial time and 


labor savings. 
Standard Internal-External 


EverLOCK Most lock washer needs are met by one of four standard Ever- 
LOCKS illustrated. Wire, phone or mail your orders today. 


Standard External 
EverLOCK 


sat 


ep 
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STEPLESS 
Speed Changes 


a 
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with RELIANCE V+S DRIVE 


VxS, the All-electric, Adjustable- 
speed Drive operating from A-c. 
Circuits, gives you an unlimited 
selection of truly stepless speed 
changes to assure maximum pro- 
duction from any machine. More 
facts on this and other impor- 
tant V*S advantages in Bulletin 
311. Write for it! 


prom 


A-c. Circuits 


Conveniently-pack- 
aged, space-saving 
V *S Drives are avail- 
able from 1 to 200 bp. 





RELIANCE ELECTRIC & ENGINEERING COMPANY 
1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 


“alcawives ta ery Tae aT a Cities 


SIMPLEX 
aT ee ee oe 


AND CUTTERS 


SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 

insulation materials. 

Will cut many wires at one time. 

Capacity up to 1” round, or 3” flat insu- 

lation or ribbon stock. 

Equipped with combination wire guide 

and safeguard. 

High grade tool-steel shear blades al- 

ways engaged. 

Replaceable 4.” shear blades can be re- 

ground to insure long life. 

Sturdy construction for heavy duty. 

Foot-pedal operated. 

Overall size 314” x 10” x 6”. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WLRE STRIPPERS AND CUTTERS 







TOOLS * DIES * STAMPINGS * SPADE BOLTS 
1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 






















protection, mechanical and interlock protection and adjust 
able taps. Starters are suitable for 2-wire (low voltage 
release ) or 3-wire (low voltage protection) control. Ward 
Leonard Electric Co., Mount Vernon, N. Y. 


SMALL-WIRE SOLDERLESS CONNECTOR 


Solderless wire connector (trademarked Solistrand) js 
said to provide a quick and efficient means for mechanically 
fastening small-diameter solid or stranded wire and cables 
to make eye splices as well as straight splices. (See illus 
tration for typical use in an insulator.) Wire ends are 
inserted into barrel of the connector and then crimped with 





one operation of the special installation tool made by the 
manufacturer. No solder, clamps, or wire twisting 
required. In addition to the type illustrated (identified a 
the Parallel Connector) another type is available (Ring 
Tongue Connector) which has a stud hole for attaching 
a wire end to screws, studs, hooks, etc. Aircraft-Marine 
Products, Inc., 1504 N. Fourth St., Harrisburg, Pa. 


HEAVY-DUTY THYRATRON TUBE 

Heavy-duty, mercury-vapor thyratron tube, rated at 
15,000 volts (Type F-5563), is used as voltage controller 
and instantaneous overload protector in high-voltage recti 
fier circuits in such equipment as industrial heaters. Tube 
is of the negative-control, triode type, and operates on a 
filament voltage of 5 volts and filament current of 10 
amperes. Grid voltage (typical installation) would be 
approximately —70 volts. With 15,000 volts peak forward 
and inverse anode voltage, tube is rated at 1.6 amp average 
anode current with a peak of 6.4 amp. Federal Telephone 
and Radio Corp., Vacuum Tube Div., Clifton, N. J. 


SELF-CONTAINED FREQUENCY CONVERTER 


Compact, self-contained power supply for high-speed a-c 
motors in such machine tools as grinders and drills is a 
self-excited, self-driven inductor frequency converter that 
provides 3-phase power at frequencies from 360 to 2160 





cycles, % to 150 kw. Identified as Tri-Clad Type AKC, tl 
unit is essentially a cast squirrel-cage rotor modified t 
provide salient pole effect on the output winding of th 
stator—which is built in a standard induction motor fram 
and has two windings. Input winding operates at standar:| 
line frequency and serves as a stator winding to drive tl 
rotor as an induction motor, and also supplies the excita 
tion for the output high-frequency winding. 

Magnetic switch with conventional thermal-overload 1: 
lay on the primary or input side provides control for the 
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And you get a BONUS in lightness! 


Permanent-mold castings of American Mag- 
nesium do not require the time-consuming steps 
of rough machining, finish machining and finish 
grinding. Made to close limits, they eliminate the 
need for extra machine tools in your produc- 
tion line. 

In addition, your product gains a bonus in 
lightness, for American Magnesium is 35% 
lighter than aluminum, 75% lighter than steel. 

Give full consideration to the economies and 
the sales advantages offered by Permanent-Mold 
Castings of American Magnesium as you com- 
plete your designs. The 59 years of light-metal 
know-how of Aluminum Company of America 
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will help you plan for their use. ALUMINUM 
COMPANY OF AMERICA, sales agent for American 
Magnesium products, 1715 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


MAGNESIUM |, Oa > 
Ss ee 


AMERICAN 
MAGNESIUM 
CORPORATION 
































DEAL USE 
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Water Heaters Here is a safe, dependable, efficient, economical 
Food Warmers snap action control unit, with sealed in heavy duty 
hes Dryers contacts, stainless steel case and component parts 
er a of noncorrosive materials. 
erilizers 


Operates with temperature differentials as low as 
10°F, in single pole, single throw or double throw 
contact arrangements. 

A small part of our complete line of standard styles 
are illustrated above. They may meet your present 
needs. Write for descriptive bulletins today. 


INCORPORATED 


MANSFIELD, OHIO 


Gas & Electric 


Heaters 
Radio Equipment 
and many other 


applications 
THERM-O-DISC 


a 15 MGU) es ee 








New Mold Polishi 


£ 


sl Se a 
ay So. gh hi. 


ng Bulletin 


Pa 


finished 
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a 


. "ei rw aw ae 
Seud Ylow...FOR YOUR FREE COPY 


Gives details on Acme’s New Plastic Mold Polishing Service. 
Produces mirror-finished mold surfaces. Results in more perfectly 
finished plastic parts. Service is fast, economical. Saves you 
time, trouble and money. Write... 


ACME SCIENTIFIC COMPANY : 


1447 West Randolph Street e Chicago 7, Illinois 











converter. Conventional thermal-overload protection is re- 
quired for the secondary or output high-frequency circuit 
Three fuses are required in the output circuit for applica- 
tions employing series capacitance. Illustratton shows fre- 
quency converter with series capacitor and ballast resistor 
| attached. General Electric Co., Apparatus Dept., Scheiec- 
tady 5, N. Y. 


SELF-CONTAINED AIR MOTOR 


Reciprocating-type, nonrotating air motor (BM15) has 
valve and all operating controls integral with the unit, 
Solenoid-operated, remote control solenoid-operated, manu- 
ally operated, pivot mount, remote control. pivot mount, 


and other types are available. Can be synchronized to 
machine movement by cam, linkage or electric controls 
Valve-operating lever is adjustable from any angle in 
| any plane. Only one air connection is required, which 
may be a flexible hose. Unit develops piston thrust 15 
times the air line pressure from any given line pressure 
up to 175 psi. Bore is 4% in. Stroke lengths, 1%, 3, 6 
and 9 in., standard; others on specifications. Structural 
details include forged steel heads, heavy brass cylinder, 
stainless steel piston rod, and corrosion-proofed piston. 
The Bellows Co., 222 W. Market St., Akron, Ohio. 











| What Does Top Management Expect 
from the Engineering Department? 

“Only when the objectives of an engineering division are 
aligned with company objectives and integrated into com- 
pany policies can the company and the engineering di- 
vision together prosper.” So says Dr. Ray H. Manson, presi- 
| dent of Stromberg-Carlson. This chief executive who himself 
came up from the engineering ranks, points out a score of 
specific opportunities for the design engineer to broaden his 
job perspective and take on new responsibilities which top 
management wants him to assume. 





SEE PAGE 106 





POLYVINYL CHLORIDE-NITRILE RUBBER 


Electrical applications for colloidal blends of polyvinyl 
chloride resins and nitrile rubber polymers (designated 
Geon Polyblend 500 x 503) now in commercial production 
include covering for cables containing vinyl-insulated wires. 
The new material combines the toughness and chemical 
resistance of polyvinyl chloride with the solvent resistance 
and flexibility of the nitrile rubber. No liquid plasticizer is 
required. The nitrile component of the blend serves as a 
nonextractable, nonmigrating, polymeric plasticizer. The 
elimination of plasticizer migration is an important advan 
tage in the indicated use of the material as covering for 
electrical cable. 

Also announced by the same manufacturer is a high sty- 
rene, low butadiene copolymer (Good-rite Resin 50) with 
such potential applications as electrical insulation, molded 
items such as injection-molded appliance plugs, and in pre 
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ON THE JOB AT WESTERN ELECTRIC! 


Soldering the many million connections in the 
nationwide exchanges of the Bell System is a big job 
for anybody’s money. That’s why Western Electric 
has purchased almost 200,000 G-E INDUSTRIAL 
SOLDERING IRONS. Efficient, reliable tools are 
needed for the big job they have to do. 


These G-E INDUSTRIAL SOLDERING IRONS 
are built for heavy-duty, continuous service. Kamous 
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Calrod} heaters assure fast, dependable heat and long 


-life. Ironclad-copper tips have. calorized threads to 


prevent “freezing in.”’ Simplified disassembly features 
make them easy to maintain right on the spot. 

For complete information on G-E INDUSTRIAL 
SOLDERING IRONS, ask your G-E Apparatus Dis- 
tributor for free bulletin GEA-4519A. Or, write Dept. 
675-170, General Electric Company, Schenectady, N. Y. 
+tReg. U. S. Pat. Of. 






































When you re- 
quire precision in 
switches with a 
number of con- 
tact points and 
with multiple 
decks, consult 
this catalog, 


U. S. 1. Switches are 

designed to operate 

where performance and 

dependability are of 

utmost importance. Other U. S. 1. 

Products: Sound Powered Tele- 

e instruments and systems. 
Write Dept. 2 


SUMMIT NEW JERSEY 



















SERIES 600 


INDICATOR LIGHT 
BRACKET ASSEMBLIES 


Then too, there’s no danger of a 
short circuit—no loose terminals 
possible—because Gothard ter- 
minals are fixed. Each terminal 
is securely locked in position by 
means of an octagonal Bakelite 
washer which provides greater 
insulation, at the same time reg- 
istering with one of the embossed 
ridges in the bracket to prevent 








Mode! 610, 
bracket down 


Model 611, 
bracket up 













terminal turning. Socket, ter- Aone 640, 
minals and bracket are all brass oe a 
i lel 641, 
construction. east 






E. F. JOHNSON COMPANY 


Waseca, Minn. 


JOHNSON 


ef 
‘Tol eat Oa.t ae ta Re io 






Johnson-Gothard cata- 
log fully describes the 
complete line of Indi- 
cator light Brocket As- 
semblies ond many 
other styles of Indica- 
tor Lights—write for it. 




















tective coatings. It may be injection-molded at 380 to 440 
F using a 45-sec molding cycle. B. F. Goodrich Chemical 
Co., Dept. 1-9, Rose Bldg., Cleveland 15. 


SELF-LOCKING NUT 


Space-saving internal-wrenching nut (trademarked .\|- 
lenut) has knurled flutes that are drawn into counterbored 
hole as screw is tightened. It is self-locking in nonhardened 
materials and can be set flush with or below containing 
parts, thereby facilitating smooth surface design. Can be 


® 





pressed or molded into pre-assembled parts. Positive in 
ternal wrenching action is said to make it possible to obtain 
quicker and tighter set ups in cramped areas. Twelve- 
point (double-hex) socket gives 30 deg of wrenching 
swing compared with normal 60 deg. Nut is made of heat 
treated special alloy steel. Threads are tapped to Class 3 
fit. Locking feature does not prevent easy removal. Avail- 
able in standard specifications. The Allen Manufacturing 
Co., Hartford 1, Conn. 


HIGH-PRESSURE CONTROL SWITCH 


Electrical control switch (trade- 
marked Hi-Pressure) for control 
of high-pressure air, hydraulic and 
steam systems, finds use in actuat- 
ing warning and control signals in 
machine tools and other industrial 
machinery. Switch operates on 
four different pressure ranges—S- 
50; 50-200 ; 200-500 ; and 500-2000 
psi. Differential between on and 
off positions is approximately 10 
per cent of operating pressure. 
Le ’ | Electrical specifications: Maxi 
mum capacity, 10 amp at 115 volts a-c. Contacts, enclosed 
snap action, SPDT. Switch is factory-calibrated, but 
calibration screw is provided. Rugged construction is 
featured including cast-aluminum housing for switching 
mechanism. Several standard pressure connections are 
available. Mounting lugs are cast in with housing and are 
tapped for No. 10-32 screws. Cook Electric Co., Diaphlex 
Div., 2700 Southport Ave., Chicago 14. 





HYDROCARBON RESIN FOR PROTECTIVE 
COATINGS 


Hydrocarbon-type resin (identified as A-Resin) has been 
developed for protective coatings and electrical insulating 
varnishes said to exhibit durability, good adhesion, and 
economical formulation and use. Chemically, this resin 
is a heat-convertible unsaturated aliphatic pure hydrocarbon. 
It can be easily pigmented, and being all hydrocarbon, it 
has no effect on the pigment. Among the advantages cited 
for finishes made from this resin are short air-drying time, 
with finishes drying in about 60 min to a hard, glossy, and 
resistant coating without discoloration. Good color reten- 
tion, weathering and water resistance, light stability and 
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Your problems are half-solued 
TCM CT ae Ly 


FANSTEEL ENGINEERS HAVE ALL THE 
FACTS ABOUT ELECTRICAL CONTACTS 
—Material—Design—Size—Cost—Application 


ee wee tae s 

of @ compost 
mad engineer oad uae 0 wee tl aan as 
sais and dumensions ere specified properly 


Considering only the factors of material, de- 
sign, and size, there are thousands of possible 
combinations to be chosen from,in selecting 
the contact to meet your requirements. To 
make this decision possible, Fansteel engineers 
have assembled all the information that 30 
years of research have uncovered. 


TO DESIGN TO ORDER 


This fact-finding is a never-ending process. 
New methods; new applications; improve- 
ments in old methods, are found every day. 
This information is free to you. The Engi- 
neer’s Check Chart illustrated is an example of 
the convenient form in which it is presented. 


FANSTEEL ENGINEERS WILL HELP YOU WITH 
YOUR PROBLEMS. WRITE US OR ASK FOR 
PERSONAL CONSULTATION 


y fF , € , ‘ a aah * é F a Yet, if, — 
(eer ceak ( ontati etK7eartHnele iad [a le UCGrg ¢ Que’ OL V4 CLAUANIOAS 


lk was created by the Fansteel powder metallurgy 
rastell technique. There are many types of FASTELL 


compositions to meet the requirements of conditions 
fe which no other metals are satisfactory. 


WRITE FOR YOUR COPY OF “FANSTEEL ELECTRICAL 


CONTACTS AN ENGINEER'S HANDBOOK” TODAY 
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WORLD'S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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ALL PARTS 
STAY TIGHT 


when fastened with 





Replace regular nut and lock- 
washer — to provide quick, 
secure fastening at low cost. 


Lamps, fixtures and switches—all 
kinds of radio, electrical and me- 
chanical equipment are being as- 
sembled faster, at lower cost with 
PALNUT self-locking nuts. These 
one-piece PALNUTS eliminate 
slower, more expensive nut-and- 
lockwasher assemblies . . . yet pro- 
vide unfailing security under vi- 
bration. 


PALNUTS are single thread lock- 
nuts, made of spring tempered 
steel. They are speedily spun on 
and locked with power drivers. 
They are light in weight, require 
little space and are very low in 
cost. Available in many types, ma- 
terials and finishes for various ap- 
plications. 


Send details of your assembly for 
samples. Ask for literature on en- 
tire “Palnut” line. 


THE PALNUT COMPANY 


66 Cordier St. 
Irvington 11, N. J. 


ccuins PALNUTS 





SELF-LOCKING 


INVERTED 


Jha 


PAL 


ACORN 





WASHER 


PAL 










good electrical properties are among other characteristics 
Specific gravity at 250 C is 0.93-0.96. Softening point 
(ASTM E28-42T Ball and Ring) is 85 C, min. Colo 
clear, light amber. Enjay Co., Inc., 26 Broadway, New 
York 4. 




















, COMBINATION RUBBER-STEEL 
VIBRATION ISOLATOR 

es Conical steel spring embedded in 
rubber forms a conically-shaped vibra- 
tion control unit (Type RS) claimed 
to have greater horizontal stability than 
conventional all-rubber mountings. Ap 
plications include motors, pumps, fans, 
compressor units, etc. Load capacity 
ranges from 25 to 125 lb per unit 
Adaptability for use over a wide fre 
quency range is cited by typical applica 
tions in pumps operating at 1750 rpm 
and compressors at 450 rpm. Phantom 
view shows rubber-and-spring construc 
tion and mounting arrangement. The Korfund Co., In 
48-15 32nd Place, Long Island City 1, N. Y. 








How Can the Electrical Engineer 
Contribute to Machine Design? 


With the trend moving toward fuller electrification of 
machine tools and other industrial equipment, the elec- 
trical engineer has become an increasingly important 
factor in the overall product development picture. Director 


of Design Ben P. Graves, of Brown & Sharpe points out 
some of the practical contributions which the electrical 
engineer can make as a member of the machine design 
team, and conversely, how the machine designer can make 
fuller use of the specialized technical knowledge and skill 
of the E. E. SEE PAGE 155 





MINIATURE ELECTROLYTIC CAPACITORS 

Extra-small electrolytic tubular capacitors (Type BBR) 
are designed for use in very small assemblies that require 
low-voltage, high-capacity capacitors in miniature sizes 
The capacitors are hermetically sealed in cylindrical alumi- 





num containers. Negative lead is riveted to the case at one 
end, while the positive lead is anchored to a specially de- 

| signed terminal brought out through a phenolic washer at 
the other. Cornell-Dubilier Electric Corp., Dept. H10, 
South Plainfield, N. J. 


RESISTORS 
A line of 5-watt vitreous enameled wire-wound resistors 
(illustrated) for radio, electronic and industrial circuits | 
added to the manufacturer’s 10- and 20-watt Brown Devil 
line, and is available in resistance values from 1 to 10,000 
ohms. Standard tolerance is + 10 per cent. All-welded 
construction is used. Copper wire leads are 1% in. Also 
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ANSWERING THE QUESTION: 


TAPES ears 


Nickeloid Metals are finished raw materials — beautiful 
and durable finishes of chromium, nickel, brass or cop- 


per... heavily plated to such base metals as steel, copper, 
zinc, brass or aluminum. 


Nickeloid Metals are available in all gauges and tempers, 
and in a wide range of sheet sizes and coil widths. 
Nickeloid Metals may be worked and fabricated — with 
reasonable precaution and skill — without injury to their 
highly polished surfaces, the same as most basic metals. 
Nickeloid Metals, being FINISHED metals, require no 
further plating, painting or lacquering, or polishing — 
thus eliminating costly piece-plating after fabrication. 


NICKELOID FACTBOOK 


COVERING THE FABRICATION OF 
PRE-FINISHED NICKELOID METALS 


WRITE today for this new, illus- 


trated, sixteen page handbook on the 
fabrication of pre-finished NICK- 


ELOID Metals. Follow the direc- 
A ee E g i C A x tions given and discover that the rich 
beauty of pre-finished NICKELOID 


‘ i C K Ee L 0 i Go Metals is not blemished by fabricat- 

ing operations — bending, blanking, 

drawing, etching, forming, riveting, 

NICKEL = CHROMIUM > BRASS © COPPER C oO ha * A he Y seaming, soldering, welding. Let the 
Evcetne - plated 10 ait COMMON Base METALS 


NICKELOID FACTBOOK show the 


ALSO LACQUERED COLORS S Z, hdhisd, f beauty, roduction 
%o, SHEETS AND CONS a £ 18985 way to new beauty, new producti 


speed and economies for your prod- 
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announced by these manufacturers is the addition oj 


e \4- and 1l-watt sizes with tolerances of + 5 per cent to 

their line of Little Devil composition resistors. Standard 

Wd line has tolerance of +10 per cent. The resistors are ay ail 
& able in RMA standard values from 10 ohms to 22 megohms 

Dimensions: % watt unit is % in. long and %s in. diam: 


the l-watt unit is %6 in. long and % in. diam. Ohnit 


See SCOVILL! Manufacturing Co., 4805 Flournoy St., Chicago 44. 
Ea. BLOWER WHEELS 
aeescnee sensu RECESSED HEAD SCREWS Blower wheels (trademarked Revcor) for oil burn 


ror sems W PHILLIPS stokers, air conditioners and similar applications, featur 
a special construction claimed to provide increased ai: 
output. Made of steel, but also available in brass and 
aluminum, the blower incorporates a comparatively large 



























kD isl tae ol -laasl lal tales ostened Increase assembly speed up to 
on, yet free to asie 50 Cut down injuries to 
faster driving. No mbled, los workers with no burrs, no skids 
or forgotten washers. Matching Reduce production costs. Reduce 
finish onboth parts. Easier order Tt tat BM asl aha -le-1-l la) -) 1-1-1 


ance! Go modern with Phillips! 






number of thin-gage, full-width blades so shaped as t 
provide maximum air contact. No rivets are employei, 
as the blade tips are expanded and rigidly locked in th 
slots of the inlet ring and back plate by a specially ck 
veloped machine. Hub is riveted to back plate. Wheels 
are balanced. Standard sizes: 5 to 9 in. diam, 1 to 6 in 
Pee aC Rr iLy widths. Revcor, 3227 W. Carroll Ave., Chicago 24. 


unusual special fastenings, such 















as the one shown. Scovil!l de 


ceeeriete aN ELECTRONIC TEMPERATURE CONTROLLER 


fe. Ordinar men and machines save money 


A proportioning temperature contrel device uses ele 
tronic means to maintain temperature of electrically heated 
ovens within less than 0.1 F at temperatures up to 1200 F 


y also be : for customers. Consult Scovill 





Look at the fastenings you're now using—and according to manufacturer's specifications. Controtier ope! 
' ates by adjustment of input power to oven, thus permitting 
| see if they're the best for the job. Get better continuous flow of power rather than “on-off” cycles. Powe 
| is not throttled until a point within 15 F of preset tempera 
results—at less cost—with modern fastenings. ture is reached. Large, vernier-type dial permits quick 


selection of required temperature. Device operates on 11) 
volts, a-c, but is adaptable for application with equipmen' 


If you use fastenings in large quantities, it will 


pay you to find out what Scovill can do for requiring either 110 or 220 volts, a-c. Dimensions: 19 x © 
er 10%x10%in. The W.S. Macdonald & Co., 33 Universit 


you. Fill out and mail the coupon below—now! Rd., Cambridge 38, Mass. 








SEVEN-INCH CATHODE-RAY OSCILLOSCOPE 


Improved push-pull amp! 
fier using four 7C7 tubes is 
featured in this 7-in. cathoc« 
ray oscilloscope (Type 132) 






QUALITY FASTENERS 
4, FOR 
QUANTITY CUSTOMERS 
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— —— ~~ company \ and is said to provide cleare: 

T Scovitt MANUFACT RODUCTS Division \ patterns, less distortion and 

\ — 48, CONN. o- : substantially more gain than 
1 WATERVILLE “%s information on : conventional general-purpose 







instruments using single-stay 


eae amplifiers. 


COUPON 
TODAY 


Provision is made for Z-ax'- 
input with impedance to 
ground approximating 
megohm with 30 mmf shunt capacitance. This permits use 
of instrument in applications where it may be desirable to 
study portions of wave forms by means of intensity modu 
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A New, 
Color-rich 
Plastic Bonnet 


for 


the New 
Electric 
Vacuum Cleaner 
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Sewee.. Saves... Sells.. Satisfies! 


It serves, because it is Strong, Heat-resistant, Properly engineered, Expertly 
molded. It saves, because it is light of weight. It sells and satisfies, through 
customer appeal. Its rich color is mold-polished to exquisite brilliance. 

Since 1874, Consolidated has practiced high quality custom molding. As of 
today, therefor, we have reached the position where we can counsel on product 
design, determine the right material, produce the proper mold and deliver 
the most desirable and econom- 
ical method of production. In- 


quiries invited. a onso 1 "i Vn a: ( 


3 MOLDED PRODUCTS Corporation 
w 309 CHERRY STREET, 
SCRANTON 2, PA 


chee: MEW YORN 0 Bree@wey + Ci AG 49 We j hs ETS S50 Maccabees Bldg * CLEVELAND. 46/4 Prospect Av * BRIDGEPORT, 27 State Breet 


PRODUCT DEVELOPMENT + MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING + INJECTION MOLDING + COMPRESSION MOLDING 
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MOTORS 


ARE 
“PEERLESS REGISTERED” 


T. M. REG. U. S- PAT. OFF. 


You need not pick Peerless 
“off a shelf” for original 


stallations. More ‘than 


equipment in 
90% of all Peerless motors produced 


ctured to meet the specific 
ts of the equip- 


motors 


are manufa 
operating requiremen : 
ment with which they are to be used. 
on why Peerless mo- 


e shipment. 


This is one reas 


tors are registered—befor 


i i nce 
The registration record is assura 
ustomer that 


to both you and your ¢ 
the Peerless motor has been property 


i s to 
designed for the equipment so 4 


give best possible performance and 


long, satisfactory service. 


THE PEERLESS ELECTRIC COMPANY 


uality Motors for 
Mann oN ore duss0 Years 


Single phase—Polyphase—Direct Current 
WARREN, OHIO 


lation. Weight: 37 Ib. Dimensions: 17 x 11% x 173, in, 
Rating: 35 watts, 105-125 volts, 50-60 cycles. Sylvania 
Electric Products, Inc., 500 Fifth Ave., New York 18 


AUTOMATIC VOLTAGE REGULATOR 


Electronic automatic voltage regulator designed for use 
with motor-driven stepless control, maintains d-c output 
voltage constant at any desired preset voltage between | 
and 9 volts, regardless of the output current load. Unit 
can be used with motor-driven remote controls by means 
of suitable connections. Design features include voltage 


selector preset switch, pilot light that indicates changing 
loads, low power consumption, and compactness. Voltage 
change of +%o0 to +% volt at any preset voltage is said to 
cause instantaneous control reaction. Standard units oper- 
ate on 115-volt, single-phase, 50-60 cycle input. Special 
models are available on specification. Dimensions: 18 x 14 
x 12 in. Richardson-Allen Corp., 15 W. 20th St., New York 


POCKET-SIZE TEST INSTRUMENT 


Handy, pocket-size volt-ohm-milli- 
ammeter (Model 666-HH) has over- 
all dimensions of 3% x 5% x 2%e¢ in. 
and weighs only 1% lb complete 
with battery. Ranges: De+c volts 
0-10-50-250-1000-5000 at 1000 ohms/ 
volt; a-c volts, 0-10-50-250-1000-500C 
at 1000 ohms/volt; d-c milliamperes, 
0-10-100-500 at 250 millivolts ; ohms 
0-2000-400,000. Good scale visibility, 
simplified switching, low jack contact 
resistance through use of banana-type 

a jacks, are among design features. In- 
strument comes in fully insulated molded plastics case. The 


Triplett Electrical Instrument Co., Dept. D-97, Bluffton 1, 
Ohio. 


VERSATILE TUBE-TESTER 


Versatile proportional mutual conductance tube-checker 
(Model 798 Type 5) can be used for testing industrial and 
control electron tubes in addition to functioning as a test 
instrument for standard radio receiving tubes. Instrument 
is so designed as to make it possible to test tubes under 
conditions closely approximating actual service operations 
‘“Good-Bad” readings also are obtainable. Zero plate load 
conditions most advantageous for mutual conductance tests 
are approached through use of 60-cycle potentials on tube 
elements. Separate internal 5-ke signal is applied to the 
control grid, and the resulting plate component of the h-f 
signal is measured on a rectifier meter. Normal plate 
current of tube does not pass through meter circuit, and as 
a result, tubes of widely varying characteristics can be 
properly tested without overloading. Three signal voltages 
of only 0.75/1.5/3 volts provide mutual conductance ranves 
of 12,000, 6,000 and 3,000 microhms. 

The instrument operates on 105-125 volts, 50-60 cycles. 
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The variable “built-in’’ features of all Phil-trol Relays 
makes it possible for us to supply you with engineered 
units designed to expressly meet your relay requirements, 
Adaptability of coil and contact arrangements means you 
receive the equivalent of “custom-built’’ relays—but at 
mass production prices. 

Various special features can be furnished to specifica- 
tions, including Allegheny metal parts, special bearings, 
anti-vibration equipment, special insulation and impreg- 
nation. 

Phil-trol relays are engineered to the highest standards 
insuring top quality for life-long service and performance. 
Continuous research by Phillips’ engineers parallels our 
efforts to supply the widely expanding electrical and 
electronic market with the most efficient and dependable 
designs possible. 

It will pay you to investigate the Phil-trol line before 
your next relay order. We shall be glad to discuss your 
relay problems, no matter how small or large, with no 
obligation to you. 


Type 22QA 


Phil-trol Actuators. 


The complete line of Phil- e 
trol relays includes long and . 
short coil telephone types, . 
both A.C. and D.C.; midget £ 
relays that operate on as . 
little as .00S amperes; power e 
types with either alternating . 
or direct current; the highly : 
popular Type 27 designed ° 
with exceptional immunity ; 
to the effects of high ac- : 
celeration, severe vibration ° 
or shock. All Phil-trol re- . 
lays have built-in features ° 
adaptable to specific re- 7 
quirements S 


trol Actuators develop greater 
power than ordinary solenoids 
of the solid frame type. Five 
standard sizes are available, or 
we'll design to your specifica- 
tions. 


Send For New Bulletin 


A NEW CATALOG complete- 
ly describing and _ illustrat- 
ing the Phil-trol line of re- 
lays’ is available without 
obligation Send for your 
copy today. 


Actual pull tests show that. Phil- : 


. 
fey. a 
*e .* 
*eevceeeet® 


RELAYS - ACTUATORS + SOLENOIDS 
CONTACTORS - STARTING SWITCHES + FOCUS COILS - ION 
. ) TRAPS AND SPECIAL PROCESS CONTROL ASSEMBLIES . 


PHILLIPS CONTROL CORPORATION > 612 N. MICHIGAN AVENUE + CHICAGO 11, ILL. 
PLANT: Joliet, Wlinois . SALES OFFICES: New York, Boston, Philadelphia, Charlotte, St. Louis, Kansas City, Los Angeles 
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CENTRIFUGALLY 
CAST ROTORS 


We are casting special and ex- 
perimental rotors for our clients. 
These may be cast in pure alumi- 
num, or in an alloy for special 
requirements. 


In November we expect to be in 
our new plant where we will do 
short runs for manufacturers 
whose schedules do not justify 


purchasing equipments. 
ENGINEERING 


H R LABORATORIES 


104 Cellar Ave.,.New Hyde Park, N. Y. 





McGILL VAPORPROOF GUARDS bring you portable light 
that is SEALED into a heavy glass globe . . . watertight... . 
vaportight . . . moisture-proof. A heavy cage, and a handle 
of unbreakable plastic with an airtight seal at the opening 
provide further protection. As a final safety measure, Models 
3003-3005 guard are grounded. Practical . . . long-lasting . 
convenient. 





MODEL 3002 Designed with 
a heavy brass cage to prevent 
sparks. Takes a 60 watt bulb. 


MODEL 3007 Free from exposed 
metal. Strong fiber cage. Rubber 
gasket between cage and handle 


absorbs shocks. 


MODEL 3006 Like Model 3007, 


has a rubber shock - absorbing advantages of Model 3002, but 
gasket. Cage is heavily tinned takes a 100 watt bulb. Conveni- 
and riveted. ent... safe. 





MODEL 3005 Featurés the same 


eee 





VALPARAISO, IND 








Line voltage adjustments can be instantly and continuously 
made during tests. Grid bias, plate voltage and meter sen- 
sitivity are independently adjustable from separate controls. 
Weight of instrument, mounted in a heavy-gage aluminum 
case, is 23 lb. Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


EXPERIMENTAL RECTIFIER ASSEMBLY 


Instrument rectifier assemblies designed for laborato1 
experimental use are available in four-disk units as follows: 
Type X, 0.5-in. diam, 30-mil disks; and type BX-C, 0.165 





in. diam, 5-mil disks. Each disk is insulated from the others 
and is provided with its own pair of leads, thus facilitating 
a wide variety of desired combinations. Conant Electrical 
Laboratories, 6500 “O” St., Lincoln 5, Nebraska. 


RECORDING TIME-STUDY INSTRUMENT 


Recording time-study instrument (trademarked Marsto 
Chron) is an electrically operated device for instantaneously 
recording time-cycle on a graduated, moving tape. Applica- 
tions can be found in development laboratories, production 
simplification studies, etc. Values as low as 0.0025 min 
can be recorded and read directly. Operation is as follows 
Snap-switch instantly starts tape travel. As time cycle 
starts, the observer strikes both type bar keys thereby print 





ing two short horizontal lines on the moving tape. This 
indicates end of one cycle and the beginning of the next. 
At each element in the cycle being studied, the right hand 
key alone is struck and this procedure is continued until the 
cycle has been completed. Infrequently occurring elements 
in the cycle can be identified by suitably coded numbers 
struck with the left hand key. Instrument operates on any 
standard a-c line. Black & Webster, Inc., 126 Massachu 
setts Ave., Boston 15. 


SPLICING COMPOUND 


Oil-resistant compound in tape form for splicing electrical 
wire is made of neoprene rubber combined with special syn- 
thetics, and is designed for use on electrical circuits coming 
in contact with oil. Available in 30 ft lengths, 34 in. wide 
and 0.030 in. thick. United States Rubber Co., 1230 Ave- 
nue of the Americas, New York 20. 
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LITERATURE... Yours for the Asking 


Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


41, RELAYS 

Illustrated 12-page catalog contains en- 
gineering data covering a line of a-c and 
d-c relays cspecially designed for elec- 
tronic and industrial controls, signal con- 
trols, radio and communication applica- 
tion, etc. Relays described include long 
coil telephone, short coil telephone, midget 
telephone, power and sensitive types. Ac- 
cessories and contact assemblies are also 
described. Standard types are illustrated, 
and dimensional drawings, coil charac- 
teristics, contact assemblies, operating and 
release times and other data are included 
in the contents. Phillips Control Corp. 


42, COUNTING DEVICES 

Spiral-bound 112-page general catalog 
(No. G-47) covering an extensive line of 
counting devices is divided into 15 con- 
venient sections, each devoted to a spe- 
cific classification, such as small square 


vase courters, hand-operated counters, pre- , 


determining counters, magnetic counters, 


etc. In most instances, all pertinent me- | 


chanical data needed to specify each 
basic type of counter are contained on one 
catalog page including an_ illustration 
of the counter. Arrangement of data on 
each page clearly distinguishes available 
standard or production items from spe- 
cial or nonstandard. Veeder-Root, Inc. 


43. ELECTRICAL LAMINATIONS 
Twelve-page handbook (catalog No. 
47) provides data on stock lamination 
dies and on weights, characteristics and 
applications of electrical steels. Infor- 
mation is also provided on special ori- 
ented steels. Maximum core losses, gen- 
eral specifications and selection factors 
are conveniently tabulated. Thomas & 
Skinner Steel Products Co. 


44. RETAINING RINGS 

Booklet entitled “New Development in 
Retaining Rings,” contains an article dis- 
cussing several special applications of 
the Truarc retaining rings manufactured 
by the sponsoring company. Application 
photographs and diagrams and tabulated 
- data are included. Waldes Kohinoor, 
nc. 


45. PLASTICS KNOBS AND HANDLES 


Standard molded plastics knobs and 
handles for radio, appliances, etc., are 
illustrated in a four-page bulletin. Di- 
mensions are given. This folder com- 
plements a 12-page catalog (No. 103A) 
on plastics radio and instrument knobs 
and control balls previously published 
and reviewed on Page 244, July, 1947 
ELECTRICAL MANUFACTURING. Kurz-Kasch, 
Inc, 


46. ELECTRICAL WIRE PRODUCTS 
Various types of standard wire prod- 
ucts for radio and communication equip- 
ment, such as lead-in wire, flexible cords, 
etc., are described in a four-page cata- 
log (No. 55). Cornish Wire Co., Inc. 


47. MAGNETIC RECORDING TAPE 


Principles of magnetic sound recording 
and the comparative performances of 
magnetic tape and wire are discussed in 
a 12-page booklet entitled, “The Story 
of Magnetic Recording and Scotch Sound 
Recording Tape.” Typical recording ma- 
chines are described. This booklet is 
part of an information portfolio which 
also contains reprints of several articles 
on the same subject that have previously 
appeared in the technical press. Min- 
nesota Mining & Mfg. Co. 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


48. PHOTOELECTRIC CELLS 

Contents of a 12-page technical data 
booklet on self-generating photoelectric 
cells cover construction, characteristics, 
applications and design factors. Illustra- 
tions and specifications of standard units 
are provided. Performance graphs and 
typical circuit diagrams are included. 
Selenium Corporation of America. 


49. ADJUSTABLE SPEED DRIVE 

Four-page, illustrated bulletin (No. 
311-A) describes the design features and 
field of applications of the manufacturers 
V*S all-electric adjustable-speed drive 
for a-c circuits in the higher horsepower 
ratings (40 to 200 hp). The Reliance 
Electric & Engineering Co. 
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50. V-BELTS 

Catalog data sheet (2181) describes 
construction of light-duty V-belts, pro- 
vides stock size tables, and lists other 


available catalogs on the same subject. 
B. F. Goodrich Co. 


51. ELECTRON TUBE APPLICATIONS 
Additions to the series of “Electron 
Tubes Application Note” are No. AN-120 
which discusses operation of the RCA- 
6SB7-Y frequency converter, and No. AN- 
121 which covers the uses of 6BA6 and 
6BE6 miniature tubes in FM receivers. 
As usual, these notes discuss perform- 
ances, provide circuit diagrams, and 
graphs of operation characteristics. Tube 
Dept., Radio Corporation of America. 


52. ROTATING CONTROL UNIT 

Thirty-six page booklet provides basic 
technical data and discusses field of ap- 
plication for the Rototrol rotating regula- 
tor and amplifier for electrical equip- 
ment. Photographs, schematic diagrams 
and performance graphs explain applica- 
tions in various types of equipment for 
regulating voltage, speed, power, torque, 
position, etc. A special seven-page sec- 
tion gives data on basic theory, design 
and operation of standard units as well 
as of several modifications. Westinghouse 
Electric Corp. 
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53. CARBON BRUSHES 

Comprehensive carbon brush data for 
single-phase and _ fractional-horsepower 
motors are provided in an 87-page cata- 
Icg (No. 60-S-7). Brushes are listed 
under both equipment makers’ names and 
motor manufacturers’ names. Catalog is 
fully indexed and there ‘are some 50 
pages of full-size illustrations. Becker 
Brothers Carbon Co. 


54. ATTACHMENT PLUGS 

Catalog sheets describe the Spring- 
Action attachment plugs and related 
components for various electrical equip- 


ment. Also described are fluorescent 
lampholders. Allied Electric Products, 
Inc. 


55. STAINLESS-CLAD STEEL 

Sixteen-page bulletin provides data on 
properties and applications of stainless- 
clad steels. ASTM and AISI specifica- 
tions of types of stainless steel used. for 
cladding purposes are given as well as 
properties of backing plates. Corrosion- 
resistance tables are also provided. Ap- 


plications are discussed and illustrated. 
Lukens Steel Co. 


56. FLOAT CONTROL SWITCH 

Technical data bulletin No. 3150 pro- 
vides data on the construction and ap- 
plication of multicircuit alternating float 
switches. Automatic Control Co. 
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57. ALUMINUM FOR LIGHTING FIXTURES 

Suggestions for the use of aluminum jp 
the design of lighting fixtures are cop. 
tained in a 12-page illustrated booklet 
Uses of the metal in reflectors, moldings, 
housings, louvres, etc., are indicated with 
appropriate illustrations. Reynolds Metals 
Co. 


58. AUTOMATIC SYNCHRONIZER 
Four-page bulletin (No. SN-400) de- 
scribes the construction and gives the 
principles of operation and application of 
an electronic synchronizer used for auto- 
matically controlling circuit breaker clos- 
ure of a-c generators in paralleling to a 
common bus. Burlington Instrument Co, 


59. DIE CASTINGS 

Titled “Di-Metal for Better Die Cast- 
ings,” this technical bulletin contains data 
on die-casting methods, selection of alloys, 
general metallurgy of alloys and other 
informative data on the subject, including 
tables of SAE, Army, Navy and other 
standard specifications. Data on the manv- 
facturers’ own products are_ included. 
Federated Metals Div., American Smelt- 
and Refining Co. 


60. NICKEL 

Titled “The Romance of Nickel,” a 60- 
page booklet contains much interesting 
information on the historical development 
of nickel and its alloys as materials of 
industry. Production processes and typical 
uses are outlined. The booklet is profusely 
illustrated. The International Nickel Co., 
Inc. 


61. GEARS AND SPROCKETS 

Handy, 128-page pocket-size catalog 
(No. 340) tabulates stock sizes of various 
gears and sprockets for equipment ap- 
plications. American Gear & Mfg. Co. 


62. PROTECTIVE FINISH FOR ZINC 

Clear-dip compounds, for bright-finish- 
ing and corrosion protection of zinc sur- 
faces are described in a four-page bulletin 
titled “Dips for Zinc.” United Chromium, 
Inc. 


63. OIL-RETAINING BEARINGS 

Reference stock list (No. 3) of oil- 
retaining porous bronze bearings includes 
new sizes in sleeve type, flanged and self- 
aligning bearings. Also listed are solid 
plugs and washers. The 16-page catalog 
also provides supplementary technical 
data on material specifications, standard 
tolerances, installation procedures, and 
permissible loads. Bound Brook Oil-Less 
Bearing Co. 


64. SELF-ADHESIVE LABELS 

Two-color folder describes a line of 
self-adhesive labels used for instructions, 
wiring diagrams, specifications, etc., on 
electrical products. Avery Adhesive 
Label Corp. 


65. RESEARCH FACILITIES 

Consulting research and engineering 
organization describes its facilities in 4 
series of leaflets. Fields of work include 
electronics, electrical product design, 


plastics, and industrial finishes. The 
Commonwealth Engineering Co. 





framed.. 


ae fabricated ACCOMPLICES 
TO BETTER PERFORMANCE 


i Phat 
wb ERs Sect ily 


ONE PART FOR TWO 


Combination gasket and shield for magneto. Re- 
placed, and is more efficient than, a metal dust- 
cover and separate gasket. Simplified assembly and 
provided desired insulation. 


You can have the com- 
plete story about each of 
the above applications by 
writing to Rogers. Ask for 
the Rogers Fabricating 
Exhibit. It tells the com- 
plete story about our 
fabricating service. 


Please address 15 Mill St. 


MORE WIRES, LESS TOPSTICK 


To gain more slot space, we fabricated a topstick 
that was strong enough to provide the necessary 
insulation without a wooden plug support. More 
wires, same protection. 


“ 


HELPED INCREASE MOTOR’S HORSEPOWER 


Rogers developed a new cellulose material to re- 
duce methanol extractibles to .04 before fabricating 
this slot cell. Improved motor performance was 


ROGERS CORPORATION 


MANCHESTER * ae me mee 
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cLINGO ANNOUNCES 


THE NEW MODEL ‘G’ 
FRACTIONAL H.P. MOTOR 


SYNCHRONOUS OR INDUCTION 
MOTORS, DESIGNED AS SPLIT- 
PHASE, SINGLE-VALUE CAPACI- 
TOR, OR THREE-PHASE TYPES 


e SPECIFICATIONS *: 


HE new Model “G” Elinco motors are :?> 
rated: as synchronous motors at 1/20 *.: 
h.p. at 1800 r.p.m.; as induction motors | 
at 1/10 at 1700 r.p.m.; 115 volts, 60 cycle £ 
A.C. A wide variety of other specifications > 
zz can be filled depending on requirements. : 

: They can be made as 2-pole machines at ** 
3600 and 3400 r.p.m., respectively; they =* 
can be wound for 1100 and 1200 r.p.m., 
as well as for 230 volts, 50-60 cycle A.C., 
and other variations. 


Model “G” motors are 4-3/8” dia., 5-7/8” ©.7 
© long, and internal fan cooled. Cast alumi- 32 
num housings and end brackets, wrinkle = 
== finish. Equipped with ball bearings, single =* 
:: shield instrument type. Either base or face : 
mounted. Available with automatic reset 22 
“thermal overload protection, and as totally ‘=< 
%. enclosed units at reduced ratings. Se 


ERR SR pk PERSE 


4 “4 rt we ow ee a 
SER a Se eae oS 


ELINCO DOES NOT MANUFAC. 
TURE OR CARRY STOCK moO. 
TORS; ALL UNITS ARE PRO- 
DUCED TO ORDER IN SPECIAL 
HIGH-PRECISION INSTRU. 
MENT-TYPE MOTORS AND 
GENERATORS—EITHER TO 
THE BASIC SPECIFICATIONS 
OF THEIR OVER 230 DIFFER.- 
ENT TYPES, OR TO WHATEVER 
PHYSICAL OR ELECTRICAL 
VARIATIONS ARE REQUIRED 
TO MEET SPECIAL USES 


Flectric Indicator Co 


PARKER AVE. STAMFORD, CONNECTICUT 


NOTE 
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Teamwork Relationships 
of Design, Engineering and Sales 
(Continued from page 112) 


comes highly developed, the broader factors of design 
become comparatively fixed and sharp changes coine 
slowly. Refinements of basic style and engineering 
become the biggest selling points from a design angle. 
Kitchen arrangements establish certain limitations on 
the size and shape of major appliances, while custonier 
habits and more or less rigid preferences set other 
design boundaries. More than one unfortunate com 
pany has learned that rapid, sweeping changes in design 
are not only poorly received by the public but are un- 
necessarily costly in obsolescence of tools and dies. In 
addition to considering these things, the manufacturer 
of electric refrigerators is going to have to pay increased 
attention to the effects of radical design changes on the 
used refrigerator market. When the sale of used 
refrigerators becomes a large factor in the business, 
such changes would increase the replacement rate but 
depress the turnover of used appliances by making 
them too ridiculously out-of-date. This could seriously 
affect retailers’ profits. 

Our surveys and the reports of our salesmen and 
field organization keep us and our design and engineer- 
ing departments thoroughly alert to customer prefer- 
ences. We think we know what the good trend is and 
we help nurse it as well as follow it. The ingenuity 
and skill of the designer and engineer, working within 
the limits of the trend and customer habits, is a major 
factor in the sales of electric refrigerators. But their 
job is certainly not concerned with appearance and 
performance alone. In competitive society, value must 
constantly be boosted and the designer and enginee: 
must steadily provide products that ¢an be built better 
and at lower cost. How well they are doing this can 
be seen no better than in the electric: refrigerator, 
which annually becomes more commodious, more con 
venient to use, more efficient, more attractive—and 
always at a relatively lower cost. To this the produc 
tion engineer contributes greater manufacturing eff: 
ciency, and the sales organization improves distribu- 
tion methods. In a balanced economy, these savings 
would be divided equally in greater value to the cus- 
tomer, higher wages for labor and increased return to 
investors. 


Special Motors for Reclamation Projeet 


The Bureau of Reclamation has ordered three large 
synchronous motors of unusual design from the General Electric 
Co. for the Granby Pumping Plant of the Colorado Big 
Thompson Project. Each of these motors, rated 6000 hp, 
327 rpm, 6600 volts, will drive vertical centrifugal water pumps. 
The motors will be located 76 ft below the surface of the 
grounds inside a pumping station 175 ft high, all but 50 ft 
of which will be below ground level. 

The unusual construction of the station requires specially 
designed motors having enclosed cooling systems complete with 
air ducts and surface coolers. A metal housing will enclos¢ 
all three motors. Electrically operated openings will be pro- 
vided in the housing to allow heated air to be exhausted into 
the motor room for heating the building. The motors, weigh- 
ing a total of 170 tons, will be manufactured in the G-E 
Schenectady Works. 
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SPECIFY Bch Y Velo} EME GET THE BEST* 


“One Good Turn -or a Million” 


FOR BETTER VOLTAGE CONTROL 


IN PRACTICALLY EVERY ELECTRICAL AND ELECTRONIC CIRCUIT 


LTA} 


“One Good Turn -or a Million” 


WINDINGS 


Half-Shell 


Low Voltage 


Coil assemblies include: 
Step Down-Up Fully Enclosed Armature—Field —Choke 
aimee Fuse Mounting — Balance — Induction — 

ere Magnet—Reactance—Tim- 
* ° og: ° ° ing — Relay— Solenoid — 
Built to your Exact Specifications with | ;.,. stiles tegenieaaiiaan 


Top Quality Impregnations —Wax or Varnish | to exact specifications. 


Solve your transformer problem at the design stage by sending your 
b/p specifications to The Gramer Company. A complete line of “Gracoil” 
Transformers (listed below) await you, rated from a few watts up to 
several kilowatts. Each unit will meet your exact specifications, each is 
equipped with famous “Gracoil” windings which are expertly wound, 
finished, shaped and proofed against weather, moisture and wear with 
wax or varnish IMPREGNATIONS OF THE HIGHEST QUALITY. We urge 

you — arrange for delivery of a production sample. Compare your 

“Gracoil” Transformer with any other. Select “Gracoil” Transformers 

for highest quality, better power delivery — dependability. 


%& Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells) 
* Fully Enclosed * Filament %* Audio * Filter Reactors 
*% Isolation * Step-Up * Step-Down %* Special Transformers 


+ : 
ae ai: 
son 
eyo. | eee nee? CCDC CUMULUS ee ae 


Established in 1935 Ce ee we ee eee ee ae oe ee ee 
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The Electrical Engineer’s 
Contribution to Machine Design 
(Continued from page 157) 






HELP TH 


PRODUCTION §$ Tq at aS | course of development. It is of immeasurable value to 


have an electrical engineer on the job to participate in 
and influence these changes. 

with Working with a single electrical equipment company , 
on the other hand, you feel constrained to use the plans 


D c T ay 0 i T e 0 WE = they have laboriously prepared and would be reluctan! 
to go back at them once a month to have their work don: 
over. Greater flexibility in design can be obtained wit! 

S C i F W D K ' V . KF S an electrical engineer on the job. 
It is our observation that electrical component manu 


sects athe ianis en facturers do not seem to develop all their products uni 
operation! — Will drive formly. The A Company makes excellent integral 
standard machine screws, horsepower motors but their fractional-horsepower mo 


nate ons. tors are 15 years behind the times. The B Compan, 
ard round, fiat, binder, 
fillister, or hex heads and ae —_—_ ™ 
special heads. : — | : ; 



























































DRIVES SCREWS 
AT ONE SECOND 
EACH 


ALL SCREWS 
DRIVEN TO 
UNIFORM 

TENSION 


NO MARRING 
OF HEADS 


Cuts show simple fixture for 
driving screws on an arc, with 





Fig. 5—Adopted as a company standard, this multi- 
all screws driven to the same tap control transformer can be used for a wide range 
depth. of voltages and frequencies encountered in the field. ; 


makes a good No. 1 NEMA size starter but its large: 
units are inadequate blow-ups of the No. 1. The ¢ z 
Company is a leader in brake motors, but the D 
Company takes the honors with gear motors. In such 


Note sim- 
plicity of 
fixture for 


moving as- eas ' ; ; 

sembly from a situation your own electrical engineer can pick and ; 
screw hole choose, selecting the best devices regardless of make. I! 

of screw you are working with one company and they are doing ’ 








hole. all your electrical engineering, you cannot expect to 
have the same freedom of selection. ; 
The electrical engineer has become an_ influential ’ 
Complete member of our design group. That other. companies 
assembly of appreciate his contribution to design can be seen in the 
22 screws many instances where electrical engineers have been in ; 
driven in 45 vited to join machine-tool design groups. 
seconds. : 
3 
Ra. 





The manufacture of television -receivers has begun at th 
DETROIT POWER SCREWDRIVER gun RCA Victor Division, Radio Corp. of America, plant i: , 
Indianapolis, Ind. This follows the completion of the company’s 
factory modernization program at this plant. According t 
2817 WEST FORT ST. ‘@ DETROIT 16, MICHIGAN RCA officials, $750,000 were spent on the new facilities. 
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this symbol means the best in plastics 


Bock of the big Monsanto ““M", you'll find 
one of the broadest and most versatile 


tegrated color and finish, and many others. 
Monsanto's plastics research laboratories 
have devoted a large share of their time 
to the heat resistance, loss factor, and 
water absorption problems that con- 


groups of plastics in the industry .. . 
also one of the oldest and best estab- 
lished technical staffs. Opportunities 
for efficient and economical applica- cern you. As a result, you can look 
tions: of plastics are practically un- to Monsanto for the kind of plastics 
you need for your most widely varied 
uses. Expert advice and complete tech- 
nical data is freely available to you. 
Simply address: MONSANTO CHEMICAL 
COMPANY, Plastics Division, Springfield 2, 
Mass. In Canada, Monsanto (Canada) 
Limited, Montreal Reg. U. 8. Pat. Off. 


limited in the electrical and electronics 

fields. In addition to outstanding elec- | 
trical properties, you'll find that plastics 
offer exceptional production advantages. \ 
These include adaptability to high speed 
production, integrated form to reduce or 


eliminate assembly and machining time, in- SERVING INDUSTRY ... WHICH SERVES MANKIND 


avr tal ie 


Monsanto's versatile polystyrene 
— Exceptionally good electrical 
properties. Lowest loss factor at 
very high frequency of all rigid 
plastics — Most dimensionally 
stable of all plastics. Little warp- 
age and shrinkage—no plasticiz- 
ers and virtually zero water 
absorption — Good resistance to 
sustained heat, about 160°F. — 
Complete range of permanent 
colors — Excellent chemical 
resistance. 


Phenolics—Good range of elec- 
trical properties—Excellent heat 
resistance—Good dimensional 
stability — Varied choice of colors 
—Very rigid with excellent me- 
chanical properties, high impact 
strength compounds available — 
Excellent resistance to alcohols, 
oils, greases, petroleum deriva- 
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tives, other solvents and to weak 
acids. 


All the general properties of 
Lustron plus ASTM distortion point 
10°-30° F. above that of ordinary 
styrene, faster molding cycle, 
increased flexural and impact 
strength. 


Heat resistant thermoplastic — 
Actually boilable—Excellent di- 
mensional stability—Electrical 
properties better than any other 
rigid thermoplastic except Lustron. 


Melamine—Good electrical prop- 
erties, particularly where arc 
resistance or non-tracking is a 
factor — Excellent dimensional 


stability — Strength properties 
comparable to phenolics—Excel- 
lent resistance to alkalies, better 
than other compression materials, 
excellent resistance to oils, 
greases, petroleum derivatives, 
alcohol, organic solvents, weak 
acids. 


Embossed cellulose acetate—High 
light transmission with excellent 
light diffusion, extremely light in 
weight in comparison with other 
fluorescent light shields, ease of 
maintenance and installation. 


Thalid*, liquid impression mold- 
ing and laminating resins; Vinyl 
Butyral Compounds; Saflex*; Fi- 
bestos*, cellulose acetate; Vue- 
pak* continuous cellulose acetate; 
Wire-reinforced Vuelite*; Ni- 
tron*, cellulose nitrate. 



















Design as a Synthesis 
Nv of Engineering and Salesmanship 


£2. é ° Y (Continued from page 160) 
ZH UST] -}—-z— | consumer is a highly desirable factor, especially if this 





achievement does not sacrifice performance or appear- 


pAubations ance. Obviously the designer is of no help to his client 
unless he can develop a beautiful product without pric- 

IN | ing it out of the market. Every client has his own 
particular equipment and methods that suit his produc- 


<s - ; : ion best; and the design must be tailorec it ; 
HUSITE as a trade name is becoming , est; and t S 1 to fit an 


synonymous everywhere as a mark of ex- 
cellence in electrical insulating materials. 
We are in a position to supply either 
BASIC RAW MATERIALS or final FIN- 
ISHED FABRICATED PARTS on items 
indicated in the partial list below: 


GROUND MICA 
NATURAL MICA 

BUILT-UP MICA 

LAMINATED PHENOLICS 
VULCANIZED FIBRE 

COTTON TAPES & SLEEVINGS 
VARNISHED CAMBRICS 
VARNISHED TUBINGS 
FIBERGLAS PRODUCTS 
SLOT INSULATING PAPERS 




































WANT DESIGN ADVICE? 


| Our years of making intricate dies and The timer panel is isolated from the switch controls on 
field experience with them has given us the new Kenmore electric range to simplify the controls 
a good knowledge of design limitations from the housewife’s peint of view. 
which we can pass on to you. 


Scars, Roebuck & C 


existing situation. Some designers make the mistake 
of hoping to tailor the plant operations to fit their de- 


ARE YOU AN APPLIANCE, MOTOR, signs ; this is a case of the tail wagging the dog. 
INDUSTRIAL HEATING OR Frequently “cleaning up” a design improves its ap 
ELECTRICAL PARTS ee ee costs ee a 
adding meaningless ornament makes for a “busy” an 
MANUFACTURER? hard-to-clean aii. invariably adding to the cost, 
If so, we suggest you review your present too. 
insulating parts and send us an inquiry. One definite objective whenever possible is to work 


out, with both sales and engineering, features that can 

' be dramatized by the design and used as talking points 

HUSITE DIVISION of in making sales. In fact, if design is dramatic enough 

and displayed in traffic lanes of a store, products tend 

THE HI F LI F to sell themselves. For-instance, a new room heater 

RTY MICA C0. has a novel feature in a deflecting door that is the key 

to the whole design. Hot air can be directed to an) 

level and by means of display streamers in the air-flow 
171 Camden Street, Boston 18, Mass. this feature can be demonstrated very effectively. 


On a new electric range the timer panel was isolated 
from the switch controls and the operation was simpl- 


- ESTABLISHED 1839 
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teres how Speed Nuts really cut costs! 



















ATTACHING 
CAGE NUTS 


























LOCK WASHER 
ELIMINATED 


CO 


ATTACHING ¢*= 
AZ 


SPEED NUTS @ SPOT WELDING 


o ELIMINATED 





@ SPEED NUT 
COSTS LESS 


@ BOLT 
COSTS LESS 


@ LABOR COST Hi 
iS LESS 
| 


@ OVERHEAD | 
IS LESS : 


Total saving for 
one operation using 
only 18 SPEED NUTS 









On this one simple operation, a prominent automobile manufacturer saved 48c 
“4° Type SPEED NUT per car by changing over to the SPEED NUT System of Fastening. Simple mathe- 
snapped by hand matics point out the phenomenal savings made possible by widespread use 
of SPEED NUT brand fasteners. 

42c of this total was saved by reducing overhead and handling costs. With 
SPEED NUTS on the assembly line, welding machines were eliminated. Less floor 
space needed. Less material handling. Easier final assembly—and of the men 
transferred to more productive work. 

Look this report over carefully. Compare those direct labor and overhead 
charges and then drop us a line and find out for yourself what the SPEED NUT 
savings factor can do for you. 


a TINNERMAN PRODUCTS, INC. 2042 Fulton Road, Cleveland 13, Ohic 


h ee ae In Canada: Wallace Barnes Co., Ltd., In France: Aerocessoires Simmonds, 
; — Hamilton, Ontario Paris 
In England: Simmonds Aerocessories, 
SSSI SSS itd., London 


J UZ 








pa * 
y 
V 
PATENTED 
MORE THAN 4000 SHAPES AND SIZES 
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MOCK-UP PROBLEMS — 





— WITH WALKER-TURNER 
FLEXIBLE SHAFTING 


1 INTERFERENCE of parts may develop in the pilot 
model of a new product. Or you want to move some- 
thing and find there's a shaft in the way. Flexible shaft- 
ing goes around interferences. 


2 INACCESSABILITY. If shafts, controls, or other units 
are ‘‘in the way," change to flexible shafting that can 
easily be pushed aside when necessary. 


3 SIMPLIFICATION. If the design is too complicated, use 
simple flexible shaft units in place of gears, universal 
joints, belt drives, etc. You'll cut costs, too. 


4 THERMAL EXPANSION, etc. may throw shafts out of 
line and cause trouble. Flexible shafting is the cure. 


5 VIBRATION troubles can be eliminated by using flex- 
ible shafting as couplings. 


It's never too late to think of Walker-Turner flexible shaft- 
ing as the answer to your power transmission or control 
problems. But the best time to think of Walker-Turner is 
while your design is still on the drawing boards. Ask our 
engineers for help with your new designs—it won't cost 
you anything. 


WA :KER-TURNER COMPANY, INC., Plainfield, N. J. 
s-6 


FLEXIBLE SHAFTING 


FOR REMOTE CONTRO. AND POWER TRANSMISSION 













fied so that the non-technical housewife can unaerstan | 
and use the timer more readily. Previous panels ha‘ 
been so complicated in appearance as to discourage he: 
from using the automatic devices provided. Sma’! 
prisms of light in a plastics escutcheon designate whic 
burners are on; they are so designed as to be seen fro: 
any part of the room. These ideas are all examples < 
technical achievements of the engineering staff that th 
industrial designer had an opportunity to dramatize. 

Good design depends on smooth, functional shape 
rather than on superficial lines, steps and other ornamen 
tation. Lines and steps are apt to be dirt-catchers anc 
excessive ornamentation is costly and meaningless. Or 
nament should be used sparingly as accents to beauti 
ful, clean forms. An example of this philosophy is 
found in a refrigerator design in which a clean, dramatic 
air-foil shape was achieved in the door die, serving as a 
background for the simple, three-way, functional handle 
The only ornament is a script name plate which identi 
fies the product. 

Cleaning appliances should be sleek and efficient look 
ing. On a tank-type vacuum cleaner the handle, the 
latch, and the pilot light have been combined in on« 
continuous unity. The pontoon-type legs are die cast 
ings which give sturdy support. The name is incorpor 
ated in the die casting, saving the cost of a nameplate. 

None of these designs would have been successful 
without the whole-hearted cooperation and appreciation 
of the importance of good design on the part of the 
various engineering personnel with whom the industrial 
designer worked. The last few years have built bonds 
of sympathetic understanding between engineer and de 
signer. The engineers have learned that all designers 
are not long-haired prophets of air-brush phantasies ; 
and designers have gained valuable insight into the 
problems of engineering and production that profound), 
atfect their designs. 


WORKING PROCEDURE 


Following is an outline of the usual procedure in 
one office of industrial designers when an important 
program is undertaken. All the information that has a 
bearing on the final appearance of the product is as 
sembled. Consumer preferences are analyzed through 
interviews with buyers and sales people. Sales and 
service records are studied, regional factors such as 
traditional preferences in a locality like New England, 
high-humidity conditions in New Orleans, or local elec- 
trical codes in another place, are all given careful con- 
sideration. Possible functional improvements and space 
limitations are discussed with the engineering staff. A 
study of the clients’ plant facilities and production 
limitations is made. Has the client plastics-molding, 
stamping, or die-casting equipment? Most clients pre- 
fer to make all parts possible under their own roofs to 
avoid pyramiding the costs. If plastics are used, ma- 
terial suppliers must be consulted for the most suitable 
formulation. The clients’ presses must be studied for 
maximum draw and capacity and types of operations 
where metals are involved. 

Stage two is the evaluation of all this information in 
the form of preliminary sketches. In order to get as 
many answers as possible, the entire staff is put to work 
on an important project. Through proper design, costly 
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FOR TROUBLE-FREE WIRE PERFORMANCE 


125 Permanently Insulated ROCKBESTOS Wires, Cables and Cords 








ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 
Sizes No. 8 to 20 AWG solid or stranded copper, monel or 
ickel conductors insulated with .031" or 040” of im- 
pregnated felted asbestos in black, white or colors. 
Whether you make waffle irons, hot-plates, 
small motors, ranges, water heaters, radios, 
ovens or blueprint machines, we can give you 
an asbestos lead wire made to fit the electrical 
and mechanical requirements of your product. 


APRA AA EIN ratte 





ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,000,000 CM insulated with two walls 

of impregnated asbestos and a high-dielectric varnished 

cambric insert, with a heavy asbestos braid overall. 

Use this apparatus cable for coil connections, 

motor and transformer leads exposed to over- 

loads or high ambient temperatures. It makes 

a permanent installation as it is resistant to 

heat, flame, oil, grease and moisture. 
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ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No, 18 to No, 4/0 AWG with varnished cambric and 
impregnated asbestos insulation and gray, black, white or 
colored flameproof braid, 

Combine fire insurance and fine appearance in 
your switchboards with Rockbestos Switch- 
board Wire. It is fireproof and will not dry out 
under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. 
Hinge Cable and Switchboard Bus Cable have 
same fireproof and heatproof characteristics. 





ROCKBESTOS ALL-ASBESTOS 600 VOLT 
FLEXIBLE CORD 

Sizes No. 10 to 18 AWG with two or three conductors in- 
sulated with impregnated felted asbestos and covered with a 
heavy ashestos braid. 

This heavy duty heat-resisting flexible cord is 
ideal for high wattage lighting units, apparatus, 
floodlights, etc., that are used in hot spots or 
develop heat in operation. Formoisture resistant 
type specify Rockbestos A.V.C. construction. 
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ROCKBESTOS APPARATUS HEATING CABLE 

No. 19 AWG nickel-chromium resistance wire insulated 
with 040" of impregnated felted asbestos and covered with 
4/64" waterproof lead sheath, 

Manufacturers of photographic developing 
tanks, candy .making equipment, soil heating 
sable kits and other devices requiring con- 
trolled distribution of mild heat can use this 
pliable heating cable to advantage. 





ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14, 16 and 18 AWG in two to six conductors with 
0125", or 025" or (for 114 volt service) 031” of impreg- 
nated felted asbestos insulation and steel armor, 

A multi-conductor control wire for low voltage 
intercommunicating, signal, and temperature 
control systems. Lifetime heatproof, fireproof 
insulation and rugged steel armor give trouble- 
proof circuits. 


FE 
ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements, 

Protect your motors against heat-induced 
breakdowns with class B windings of Rock- 
bestos Heat-Resisting Magnet Wire. Leads of 
Rockbestos A.V.C. Motor Lead Cable will 
complete the failure-proofing. 
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ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 

Sizes No, 18 AWG to 2,000,000 CM insulated with lami- 
nated felted asbestos, varnished cambric, and asbestos braid, 
Other constructions for service voltages to 5000, 

For protection against failure caused by 
conductor-heating overloads and high ambient 
temperatures use this permanently insulated 
heat and flame resistant power cable for the 
internal wiring and power leads of products. 





Conductors are perfectly centered 
flowing insulation and will always remain so. 


From the three basic designs illustrated Rockbestos has 
developed a complete line of 125 failure resisting wires, 
cables and cords, a few of which are described. All have 
the same performance guaranteeing characteristics de- 
tailed below. Write for information or samples. 


Rockbestos Permanent Insulation insures Long-Lived Service 


1 A tough impregnated asbestos braid, resistant to heat, flame, 
moisture, oil, grease, alkalies and corrosive fumes. 

2 Felted asbestos insulation impregnated with heat, flame and 
moisture resistant compounds will not dry out with age, burn, or 
bake brittle under high temperatures. 

3 Lubricated varnished cambric for high dielectric strength and 
added moisture resistance — protected from heat, flame and 
oxidation by felted asbestos walls. 


4 Impregnated asbestos insulation that withstands heat of over- 
loads and aging and won't become brittle, crack, rot or burn. 


in helically applied non- 


ROCKBESTOS FIREWALL HOOKUP WIRE 
Sizes No. 22 to 4 AWG in 1000 volt rating, and No. 12, 14 
and 16 AWG in 3000 volt insidated with high dielectric 
synthetic tape, impregnated felted asbestos and covered with 
color coded lacquered glass braid. 


Originally designed to meet the demand of air- 
borne radio equipment manufacturers for a 
flame and heat resistant wire and widely used 
since in ground, marine and mobile communica- 
tions systems, electronic devices and apparatus. 
Operating temperature range 125° C. to minus 
50° C. Ideal for wiring harnesses in compact 
apparatus and small motor, coil, transformer 
and dynamotor leads. Also in twisted pair, 
tripled or cabled multi-conductor constructions. 





ROCKBESTOS ALL-ASBESTOS 600 VOLT RHEOSTAT CABLE 
(National Electrical Code, Type ALA) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy 

wall of felted asbestos, covered with a rugged asbestos braid 

finished in black, white or colors. 


Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator, locomotive 
control panels and equipment exposed to heat, 
fumes and fire hazard. For flexible stranded 
conductor specify Rockbestos All-Asbestos 
Flexible Apparatus Cable. For solid conductor 
specify Rockbestos All-Asbestos Rheostat Wire. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 

(Underwriters’ Type AFPD) 
Sizes No. 10 to 18 AWG stranded plain copper conductors 
tnsulated with impregnated felted asbestos, polarized, twisted 
together and covered with a cotton braid. 
This duplex heat resisting flexible cord is ap- 
proved by the Underwriters’ Laboratories for 
use in fixtures and is recommended for appa- 
ratus leads where moisture resistance is not re- 
quired. Other types also available. 


ROCKBESTOS PRODUCTS CORP. 
840 NICOLL STREET, NEW HAVEN 4, CONN. 


ROCKBESTOS 


The Wire with Permanent Insulation 
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Cuts marking costs 25 to 50 percent. Prevents 
waste from ink evaporation and spillage. 
Eliminates dipping into an ink pot. Makes 
stenciling easy, fast, right. All-aluminum con- 
struction with leak-proof side button. One of 
many quality D.-B. items for better shipping. 
See your telephone book under “Stencil 
Cutting Machines” or write for 
complete catalog to: Diagraph- 
Bradley, Dept. D,. 3745 Forest 
Park Bivd., St. Louis 8, Mo. 
World’s oldest and largest 
stencil machine manufacturer. 
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Whatever the mounting limitations, Acme Electric can 
supply a transformer for ease of installation. For example, 
the 100 series specification transformers can be supplied in 
horizontal or vertical mounting with over all dimensions 
ranging from 1-3/16" x 2-1/8" to 3-3/32" x 4”. Electrical 
characteristics are designed to exactly meet your specifica- 
tions over a capacity range from 3 VA to 40 VA. 


Write for Bulletin 168. 


ACME ELECTRIC CORPORATION 
35 WATER STREET CUBA, N. Y. 
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metal finishing can be held to a minimum. This meaiis 
that the designer must provide generous radii ari| 
crowning surfaces to prevent wrinkling or “oil can” 
effects, and plenty of draft to avoid press marks on stee] 
stampings. On surfaces which are to be plated, fillets 
must be large and surfaces must be simple, lending 
themselves to easy polishing. 

The main thing that experience has taught industri: 
designers is to maintain an understanding towards th: 
problems of the product engineer. If a design involve 
costly engineering practices, adjustments should b 
made early in the design process to permit simple: 
engineering and yet preserve the sought-after effect. 

Difference in price levels in a line must be emphasized 
on the exterior to give the necessary “step-up” oi 
merchandising. Yet the so-called “strip models” must 
be complete-looking products in themselves. The “step 
ups” should consist of added functional features plus 
richer looking trim on the same basic design. This 
must be handled so as not to make the de luxe design 
look overdone. From a score or more of sketches the 
selection is narrowed down to two or three by the 
process of elimination. This elimination process is don 
in a meeting of engineers, designers, and sales, so that 
the final designs satisfy the three points of view. 


FIRST PROTOTYPES 

The third stage consists of building full-size, three 
dimensional models. -Often many improvements not 
obvious on paper can be incorporated into these models 
Many times the model shows interferences or other con- 
ditions that call for a re-design of details. Often vari- 
ous color schemes and combinations of component parts 
can be tried out. Shapes thought possible on paper 
sometimes on analysis prove too difficult or costly and 
adjustments have to be made. When these models are 
completed they are exact prototypes of the production 
article. Now both the sales and engineering depart 
ments fully visualize the possibilities and problems in 
volved and can reach sound decisions. 

The final stage is the supervision of production draw 
ings and the building of a ‘“Keller’’ model in plaster o1 
wood so that the exact contours desired can be dupli- 
cated in the press dies with the minimum deviation from 
the original design. This gives the designer the satis 
faction of seeing a design through from start to finish 
and insures the appearance of the final product con- 
forming to the original mock-up. Unless this is done, 
the designer may be in for some surprises when the 
stampings come through. 

Thus, the modern industrial designer, with his tech- 
nique of cooperation with the engineer and the sales 
department, is able to add to the products of our tech- 
nology those intangible values indicated by such ex- 
pressions as pleasing and distinctive appearance, coor- 
dination of various functions into a unified design, and 
a blending of the practical with the esthetie. He must 
bring to his task not only creative ability, but an under- 
standing of materials and production processes and a 
sympathetic appreciation of the user’s point of view. 
His contribution has become indispensable in the pres- 
ent stage of technological development. He must, there- 
fore, be given appropriate opportunity to perform his 
function. 
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FINISHED-PRECISION 


Machine PARTS 


NO MACHINING 
Oona? @ 


YOUR ADVAN TAGES INCLUDE .. 


No TOOL UP! 
Quick DELIVERY! 
No MATERIAL Problem! (Especially Iron) 
Quantity Production! 
Special Properties! 
SELF-LUBRICATING SURFACE! (if Desired) 
Lower Cost! 
FERROUS and NON-FERROUS MATERIALS 
EXPERIENCED STAFF of FIELD and FACTORY ENGINEERS at YOUR SERVICE 


CHRYSLER CORPORATION 


AMPLEX DIVISION<-DETROIT 31, MICHIGAN 
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OF MANUFACTURE 


Large nationally known manufacturer re- 
quires a man with broad knowledge of 
modern production methods; both as to 
prefabrication and assembly activities. 
Must be a graduate Mechanical Engineer 
with 10 to 15 years experience and have 
the ability to cooperate with master me- 
chanics, executives, and engineers—some 
of whom are 5 years from retirement. 


Experience should be in the field of high 
precision mechanical-electrical apparatus. 
Initial activity is on a pilot plant basis. 
Located in New York Metropolitan Area. 


Wartime experience alone is not sufficient 


WRITE BOX 417 
Suite 617, 1457 Broadway, N. Y. City 









Now PROMPT DELIVERY OF 
TRANSFORMERS 


Line voltages cor- 

ee rection transformers 
from % K.V.A. to 
6 K.V.A. 


t 










Prompt delivery of quantity pur- * 
chases. Special STACO designs by 
specialists for: 

Line voltage correction 
Voltage step-up or step-down 
Auto-transformers 

Variable voltage 

Low voltage control 

High voltage 

Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELDECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


STACO 





Auto-transformers and 
step-up and step-down 
transformers from 15 
V.A. to 1 K.V.A. 





















Control transformers of 
almost any desigh 


available. 





The Electrified Farm— 


New Frontier for the Product Designer 
(Continued from page 153) 


States on the possibilities of such equipment. 1 ie 
present availability of such equipment in this country 


will enable research men to explore widely divergent | 
fields of application. Very little is known as yet and | 
considerable time and effort may have to be expended | 


before definite results are available but electrical manu- 


facturers will be interested in possible developments. | 


The heating of hotbeds electrically, particularly by 
means of lead-covered cable, has found considerable 


acceptance among plant growers because of the ease § 
of controlling temperatures with a thermostat. This | 





NEMA Farm Electfn, Bu. 
Heating cable laid in hotbed and ready for covering 
with soil. Sixty ft of No. 19 soil-heating cable is used 
in this 6 x 6 ft bed. Thermostat on side of bed at rear. 


automatic control provides operation which minimizes 
extreme temperature variations and affords an advan 
tage over the ordinary hotbeds heated by manure or 
fuel. Seed germination has frequently occurred in less 
time and in a higher percentage than in hotbeds heated 
by manure. Installations in propagating beds in green 
houses provide additional bottom heat at uniform tem 
peratures and have been found well adapted for th 
purpose. 

A new plastics-covered cable, less expensive than the 
lead-covered type, is reported as finding favor among 
many growers. Little information is available on the 
durability of this cable but its lower cost will tend to 
offset one objection which has prevailed against th« 
lead-covered type—the high initial investment. Th« 
use of electric lamps as a source of heat for hotbed: 
has received some favorable comment in Souther: 
States, due probably to the need for less heat than 1 
required in states of colder climate. Heating by lamp: 
introduces a factor not experienced with other electri: 
heaters, that of the stimulation the plants receive fron 
the visible light. It is possible that in the future ; 
combination of electric heaters of the cable and lam; 
tvpes may be found most effective. 

Another possible development is that which is re 
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A1C1S1B Phase Center Tap 

B2B1S1B Phase Bridge 

C5B1S1B Phase Bridge 

DICISIB Phase Center Tap 

E2B1S1B Phase Bridge 

F7BIS1B Phase Bridge 

G2B1S1B Phase Bridge 

H1B1S1B Phase Bridge 

FHIC3S1B Phase Center Tap, Fan Cooled 

FHIHA9S1B 3 Phase Half Wave, Fan Cooled 

The above ratings for 35°C ambient continuous duty resistive inductive load. 
Other combinations manutactured to meet your requirements. 


maximum efficiency are required, circuit designers write SELETRON 


For AC-DC conversion where minimum maintenance costs and FOR RADIO APPLICATIONS... 


Specify SELETRON 

Miniature Selenium Rectifiers 
* STARTS INSTANTLY 
RUNS COOL 
» WILL NOT BREAK 
* BOOSTS PERFORMANCE 
@ LASTS LIFE OF SET 
e EASILY INSTALLED 


5P1 
75 mil 5-plate stack 150 mil 5-plate stack 
SELETRON DIVISION i Te” x70" Vib"x1 fe"x7% 


Gy RADIO RECEPTOR CO., Ince. ey ~ sa 


into their specifications . . . right at the start! t 
These advanced type selenium rectifiers built on aluminum are | 
engineered for long life, minimum weight, compactness and maximum i 
heat dissipation. Ten standard sizes of discs provide outputs ranging | 
from 50 milliamps to thousands of amperes. Arrangement of discs in i 
infinite series and parallel combinations makes possible stacks to 
meet specific requirements for voltage and current. | 
Consultation with our engineers on any problem is invited. Their i 
services and advice are yours without any obligation. Write TODAY ] 
for our informative bulletin on SELETRON Selenium Rectifiers and for i 
the SELETRON application data sheet. Address Dept. S-50 i 





i et y 100 mil 5-plate stack 200 mil 5-plate stack 
Since 1922 in Radio an re a V"x1"x%” 1%"x1¥a"x%” 


ESM SSM 13 3 NEW YORK 11. N.Y 
- ES EE ELA oe CN EEN CR ER A SO EE A 
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For What Service Do 
You Need Transformers? 






























Specialists in the design and quantity 
production of “Small” Transformers 
for over a quarter century—Jefferson 
Electric has to its credit a big share of 
the developments in this field. Lead- 
ing manufacturers of products requir- 
ing such Transformers for years have 
regularly made them their first choice. 

Practical helpful recommendations 
are yours for the asking. Your copy 
of Booklet 451 is ready for mailing. 
JEFFERSON ELECTRIC COMPANY, 
Bellwood (Chicago Suburb), Illinois. 
In Canada: Canadian Jefferson Electric 
Co., Ltd., 384 Pape Ave., Toronto, Ont. 





Luminous Tube 
Transformer 







past 








ported as being used in England. This consists of a 
small transformer which steps the line voltage dow: to 
six or eight volts. Bare wire of galvanized steel o; 
alloy of sufficient gauge to be robust is laid directly in 
the soil. No thermostat is used but a schedule of 
manual operation is established to provide a fixed 
amount of heat. Economy and simplicity are clained 
for such equipment which seems to be used chiefly ‘or 
the production of early vegetables by urban dwellers. 
Livestock and poultry farmers frequently devote 
more than 50 per cent of their time to doing chores 
chiefly in and around their farm buildings. It is 
this- field where further adaptation of electrical power 
to farm production problems can be very effective in 




















Milk cooling, pasteurizing and bottling plant set up 
for exhibit, representing good engineering design and 
the utmost in hygienic efficiency. 





reducing labor and aiding in increasing income. Two 
machines of recent development, the gutter or barn 
cleaner and the silo unloader, both powered by electric 
motors, will reduce labor on the dairy farm. The § 
gutter cleaner performs one of the most detested, yet J 
necessary, daily jobs on the dairy farm and will prob- 
ably receive wide acceptance as refinements are incor- 
porated in its design. Motors furnished for such 
equipment should be of repulsion-induction or capacitor 
types with overload protection and in cases where not 
installed in the barn should have a cover or other pro- 
tection against weather. The silo unloader is also 
a daily labor-saver for it eliminates the climb into the 
silo necessary to throw out silage by hand. At the 
present cost of the equipment its acceptance will very 
probably be limited to a small proportion of silo users. 
The development of an electric cleaner for another 
farm building, the poultry house, has received some 
attention but none have been manufactured. One type 
of cleaner resembled the gutter cleaner in that two 
chains with cross scrapers drag the manure to one end 
of the building. A second method under development 
is of the vacuum-cleaner type but this has not been 
perfected. Satisfactory equipment for cleaning poultry 
houses will eliminate labor for the poultrymen and 
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BUILT-IN OHIO MOTORS are an 
integral part of machine’s frame 
at each hobbing station. Ohio 
Shell Type Motors ratings range 
from 4 to 7% H.P. Speeds 
from 800 to 3500 R. P. M.—for 


























Every inch of space counts when you design 
an eight spindle rotary hobbing machine that 
combines push-button control with precision 
production. 


Builder of this specialized gear hobbing ma- : 
chine for the automotive industry is The Lees- 
Bradner Company. This concern recognized space 
and cost saving advantages of built-in shell type 
motors more than 15 years ago... urged their 
development. 


f 
| 2 or 3 phase service. 
7 
] 
Today, Lees-Bradner’s amazingly compact 
new eight spindle rotary hobbing machine covers 


} | * 
a floor area of only 97 square feet. 


Smaller diameters of 16 standard Ohio Shell 
Ava @) i e 4 S Type Motors help to conserve space. At each of 
eight hobbing stations there are two Ohio Motors. 
One, rated at 2 H.P., raises and lowers the car- 
riage. A second *4 H. P. Ohio Motor feeds the 
hob into and out of the work. 





This application of Ohio Motors is typical of 
the way leading manufacturers have solved diffi- 
cult design problems with standard Ohio Motors 
for more than 25 years. Write today for data 
on the reliable Ohio line. 





THE OHIO ELECTRIC MFG. CO. 5905 maurice AVENUE © CLEVELAND 4, OHIO 
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RIVNUTS 


solve tough 
problem in 


NEW 
BUILDING 
DESIGN 


ARCHITECTS for pre-fabricated restaurants had a tough 
design problem. Porcelain steel walls had to be fas- 
tened to studding securely, yet be easily removable. 
B. F. Goodrich Rivnuts provided the ideal solution. 

Rivnut “A” is inserted and upset from one side 
of the studding. Its flat head and the firm bulge 
formed in its shank provide a tight grip. The 
threads furnish a clean, deep nut plate for attaching 
walls with cap screw “B”. 

Because walls can be removed 
quickly and easily for moving or 
repair, Rivnuts mean real savings. 
If you have a fastening problem, 
why not consult a Rivnut engineer? 
Write the B. F. Goodrich Company, 
Dept. EM-107, Akron, O. 


READ ABOUT OTHER APPLICATIONS IN 


RIVNUT DATA BOOK 
Latest edition, 40 pages, fully illustrated. Tells 
where and how to use Rivnuts. Gives types, 
sizes, load capacities. For your free copy, 
write to 


BE Goodrich _e. &m-107, AKRON, OHIO 

















































MINIATURE 
BALL BEARINGS 





Series ODT and ORT, as used in 


small motor; enlarged five diameters. 












R.M.B. is the most complete line of Mini- 
ature Ball Bearings: Pivot types, Radial 
types with and without inner race; angular 
contact and magneto. Over 200 types 
and sizes, including the SMALLEST BALL 
BEARINGS EVER PRODUCED COMMER- 
CIALLY. 


Write for catalog with complete technical dato 
and prices. Substantial quantity discounts. 


TYPICAL 
SERIES 
SHOWN 
ABOVE 
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will be accepted if initial investment is not too great 

There are at least two other items of motor-drive: 
equipment which will meet a need on many farms 
These are a mechanically refrigerated cream cooler an 
an egg cooler which may be mechanically refrigerate. 
or of an evaporative type with an electric fan for ai: 
circulation. The difference in selling price of sweet 
and sour cream to the producer will usually justify 
some expense for refrigeration equipment but the 
amount of the investment will depend upon the quan 
tity of cream handled. Considerable progress has been 
made by agricultural engineers at Michigan State 
Agricultural College in the development of a unit for 
cooling cream on the farm. It is possible that in the 
future cream may be frozen on the farm and held 
for a limited time. Equipment for that purpose has 
not yet been developed. 

Quality in eggs as in cream, if it is to be preserved, 
requires a cooling device of some type. The holding 





If they cannot buy them, they'll build them. A 2-tem- 

perature walk-in farm refrigerator developed at Texas 

Agricultural College. One section freezes meat and 

vegetables at 0 F for storage and the other, at 35 F, 
is used for farm produce to be marketed. 


of eggs for short periods before marketing (3-4 days ) 
requires a temperature of 55 F and a relative humidity 
of 70 per cent minimum for desirable cooling and sub 
sequent handling. The maintenance of such conditions 
for cooling and storing eggs during tke summe: 
months will require mechanical refrigeration on a large 
proportion of farms in the United States. Plans for 
the construction of an 11-case cabinet to be mechanical 
ly refrigerated are available from the Agriculturai 
Engineering Department, University of California. 
Evaporative coolers for eggs will not be found satis 
factory in many areas of the United States because 
of high air humidity but in areas of low humidity they 
.will afford considerable cooling capacity. No units of 
this kind are known to be manufactured commercially. 

Electric heaters and new electrically heated equip- 
ment will also find application in farm enterprises. A 
recent development is the electrically heated pasteur- 
izer for pasteurizing small amounts of milk on the in- 
dividual farm. Failure to pasteurize milk has led to 
a considerable increase in brucellosis (undulant. fever ) 


ELECTRICAL MANUFACTURING, October 1947 

















7 pe 115 HP. 
Tie | Ae aes ae) 
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V AMPLE RESERVE POWER 
V EXCEPTIONALLY COOL RUNNING —=> 


Y EXTRA RUGGED CONSTRUCTION 


Economically Priced © Designed to Give Top Performance 
RIGID BASE + ROUND FRAME «RESILIENT MOUNT 


Motors can be supplied with OVERLOAD PROTECTION, 
CONDUIT BOX and other Optional Equipment. 
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ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 


produced to your blue prints 
and 


PORCELAIN 





2725 — oe AKRON 14, OHIO 


ie ee sa 


SS 


Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 








Write today for descriptive folder illustrating our complete 


line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 
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cases in rural areas. These pasteurizers have been de- 
veloped to meet the need for a small unit which coul: 
be operated with a minimum of effort. 

The wintering of bees in the northern part of th 
United States and Canada is a difficult problem t 
beekeepers in those areas. In an effort to carry thei 
bees through cold winter temperatures, a few bee 
keepers have experimented with heaters of differen 
types, including electric. Various kinds of electri 
heaters have been used—No. 20 black’ wire, strip heat 
ers, tubular lamps and soil heating cable with a 
electric brooder thermostat to control them. Full effect: 
on the winter survival of bees, spring brood rearing 


and economy of the use of electric heaters will have 
However, one manu 


to be determined by experiment. 





Lyon Rural Elec. Co. 


Electric heater, encased in aluminum and insulated 

with flexible glass, for winter heating of bee hives. 

Weatherproof connector box in front, for connecting 

several hives together and making connection with 
thermostatic control. 


facturer has already begun the development of elec- 
trical equipment for beehive heating. 

Infrared lamps are being used as the heat source 
in'a fairly large percentage of electric pig brooders and 
to some extent in home-made chicken brooders. They 
have been used experimentally in other agricultural 
applications, for frost protection in orchards, for drying 
potatoes as they leave the potato washer, for drying 
apples after they have been dipped in wax and for 
drying seeds and grains. In general, this heater has 
not as yet met with the success attained by its use in 
industrial applications. A commercial drier using these 
lamps has been developed for the drying of grains and 
installed in a few cases for the drying of rice. Lacking 
at the present time is full information on the use of 
this type of heat in relation to the release of moisture 
by various seeds, grains and plants. This type of 
heater, as well as the dieléctric type, may find more 
applications, particularly for drying the items previously 
listed as further investigations yield necessary data. 

Electrical equipment manufactured for the urban 
household is usually found sufficiently satisfactory for 
the farm household. In one case, the combination of 
household and farm requirements into one unit, the 
refrigerator, has been found to have some advantages. 
The two-temperature or walk-in refrigerator which 
combines a 0 F temperature compartment with a 35 F 
storage space has found considerable favor, particularly 
in the Pacific Northwest. Evidence of wide interest is 
reflected in inquiries received by the author from 
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on Development 


Seat. ae 


de penwect: 
Compare the new and the old! Note the square, 
even form with minimum bow of the new DI- 


FORMED tube—previously made only on special 
order, at higher prices. 


Now all Precision square and rectangular paper tubes and coil bases are DI-FORMED 
as a standard process. And you now get these DI-FORMED tubes at no extra cost. 
Use these New Precision DI-FORMED Coil Bases to 


save money — speed production and increase efficiency of 
your equipment—because DI-FORMED coil bases have greater 
strength; permit automatic stacking; eliminate forming coils 
after winding; and cores can be engineered closer, saving wire. 





a OLD 


Write for new Mandrel List (many new sizes now!) and ask for samples of Precison DI-FORMED 
Tubes — to your specifications. 


PRECISION PAPER TUBE COMPANY 


2036 WEST CHARLESTON STREET CHICAGO 47, ILLINOIS 


NINTH ANNUAL PRODUCT DESIGN NUMBER 229 
















(ADJUSTABLE) 
MOTOR SLIDE BASES 















































Maze in Sizes No. 203 to No. 505 
NEMA Standards. Let us know the 
quantity and size. Special sizes and 
types to your specifications. We will 
be glad to quote prices and delivery! 








farmers requesting plans for the construction of sucl 
equipment. While several manufacturers are providing 
such equipment in limited quantities, further demands 
for refrigeration on the farm may require changes in 
design. These will be concerned with single or dual 





NEMA Farm Electfn. Bu 

A vertical induction motor direct-connected to a cen- 
trifugal pump on low-head irrigation service on a 
western farm. 


-ontrol of a single compressor, economy of providing 
two compressors with individual controls, and in- 
creased capacity of the freezing compartment as well 
as for refrigerated storage. 

The author has not included in this article many 
important electrically driven farm machines, such as 
the milking machine and cream separator or the irri- 
gation pump, which have been in common use in sev- 
eral sections of the country for many years. It is be- 
lieved that attention of manufacturers should be 
directed toward further development of equipment 
which will enable American farmers to utilize electric 
energy, now that it has become available to them, in 
a measure comparable to that employed by the manu- 
facturing industry itself. 


Farm Electrification Manual 


Although written specifically to inform rural represen- 
tatives of electric power companies, the Farm Electrifica- 
tion Manual just published by the Edison Electric Insti- 
tute contains much information of value to the manufac- 
turer or potential manufacturer of electrically operated 
equipment for use on the farm. The manual is prepared 
in section form, each covering a major farm use of elec- 
tricity. At the present time only seven of the fourteen 
sections are available. These deal with the rural repre- 
sentative’s job, history of farm electrification, farm light- 
ing, mow curing of hay, farmstead wiring, farm power 
and a directory of manufacturers of farm electrical equip- 
ment. The latter, comprising some 600 or 700 names, 
should be of interest to manufacturers of electrical com- 
ponents. The section on farm power deals with the selec- 
tion of the electric motor for operating various farm 
equipment. Seven additional sections are now in prepara- 
tion covering farm freezing, the farm shop, electric weld- 
ing, electric brooding, water systems, feed processing, and 
milking machines. In all the booklets there are many illus- 
trations and diagrams of wiring arrangements. Complete 
with the fourteen sections and the binder, the manual is 
available from the Edison Electric Institute, 420 Lexing- 
ton Avenue, New York 17, N. Y., at $5 per copy for 
EEI members and $8 to non-members. 
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Special Porcelain 


On any question of design, engineering 
or application, put it up to skilled STAR 
ae ie ae amie: 
than ordinary experience in meeting a 
wide diversity of customer requirements. 


(eur 


PORCELAIN COMPANY 
41 MUIRHEAD AVE. TRENTON, N. J. 
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Powered by E-M-C Fractional 
H. P. Motor —Cuts Steel Sheets 
and Plates—In Straight Lines, 
Arcs, Circles . . . 


WHEN AIR REDUCTION 

SALES COMPANY designed 
their new “AIRCO” No. 10 Ra- 
diagraph Gas Cutting Machine, 
their specifications called for a 
dependable fractional H.P. motor 
with the “drive’’ to propel the 
cutting tool through toughest steel plates and sheets. Just 
such a power unit was found in the E-M-C No. 11-A 
Fractional H.P. Motor, specially adapted to ‘“‘Airco’s’’ needs 
by E-M-C craftsmen, 



















































































No matter what your specialized requirements in fractional 

horsepower may be, you will find it profitable to consult 

E-M-C designers. The wide range of problems we have 

solved for others indicates our ability to satisfactorily meet 

yours. Your prints and specifications will have our prompt 
. and painstaking attention. 


















































ELECTRIC MOTOR CORPORATION 
Division of Howard Industries 
RACINE, WISCONSIN 























“MOTORS FOR ALL inDusrpy 





Designing a Low-Cost, Oil-Fired Warm-Air 
Heating Unit for Homes 
(Continued from page 168) 


90 deg to the surface of the panel. The corner posts 
include a vertical U-shaped bend into which the flanges 
on the panels slip. The bottom of the panel engages 
the bottom pan by the use of a slip strip spot-welded to 
the bottom inside edge of the panel. The vertical edge 
of the bottom pan fits between the slip strip and the 
outside panel. The top of the unit holds the top edge 
of the panel in place. This construction also provides 
for a minimum of air leakage into the unit. 


An experimental design 
featuring a jacket over 
the oil burner. The jacket 
was afterward discarded 
as unnecessary and costly. 


A service door is provided as the bottom section of 
the back panel and allows inspection of the blower 
motor and drive without disturbing any other part of the 
hack panel. This service door is also held in place with- 
out the use of screws by a means similar to that’ ex- 
plained for the side panel. 

By making the unit square, it is possible to inter- 
change panels. Therefore, since one side panel contains 
the filter and return air opening and the panels are 
interchangeable, it is possible to have the return air 
connection enter either side. This is a very important 
feature, since it allows more flexibility in installatign. 

The air filter frame extends beyond the outside sur- 
face of the side panel by the thickness of the filter. 
One vertical side of the filter frame is open to allow 
removal or insertion of the air filter for cleaning or 
replacement without opening any part of the unit or duct 
work. A suitable duct connection is provided on the 
filter frame for the convenience of the installer. Pull 
tabs are provided on the filter to make it easy to remove. 

The entire filter frame merely slips into the opening 
in the side panel, thus making removal of the entire 
filter frame possible. A grille may be substituted for 
the filter and frame when the unit is used as a space 
heater without ducts for return air. . Likewise, the top 
of the unit may be equipped with a suitable plenum and 
directional grilles for use as a space heater without ducts 
to distribute the warm air. 

It was desired to have the inspection port to view the 
fire extend through the outside of the casing. Rather 
than have this appear unsightly, it was covered by a 
decorative cover, which includes the nameplate. By 
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WHISTLER ADJUSTABLE DIES 


VAS a a ea 


simple, accurate, and economical to 

use Whistler adjustable dies for the 
tough jobs. Complicated patterns can be 
set up quickly. It’s easy to change hole 
arrangements too...without waiting and 
at no extra die cost. New HU-50 units, 
that pierce at 90° angle, can be used 
in conjunction with standard perforating 
equipment. Fewer press operations are 
necessary. 


manufacturers find it fast, 


Savings, through: continued re-use of the 
same dies in different arrangements on 
many jobs, are most important. 


Whistler adjustable dies can be used in 
practically every type press. Standard 
sizes of punches and dies up to 3” are 
available in a hurry. Only a few days are 
necessary to get special shapes made to 
order. 


§. B. WHISTLER & SONS, INC. 


742 Military Road Buffalo 17, N. Y. 


HU-50 Perforating unit used 
in conjuction with standard 

4 Whistler adjustable dies on the 
same job. 


For more detacls on this modern way to 


speed production and save money, write for your copies 
of the Whistler catalogs. 


See us at Booth 301, National Metals Show, Chicago, October 18th to 24th 
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HROW THERMOSTATS with 
direct or reverse action 


| (Veouns POLE, SINGLE- 


a (4 COMBINATION THERMO- 

YSTATS WITH SELECTOR 
SWITCH and automatic cut- 
off of pre-heat 





Bee, THERMO- 
TATS with limiting switch, 
automatic over-tempera- 
ture cutout, manual reset 


No separate “off” switches are 
needed with Robertshaw direct 
acting Electric Thermostats. They 
have the Robertshaw exclusive 
mechanical, non-fatiguing snap- 
action actuated by a powerful 
hydraulic expansion element. 
When the temperature rises, con- 
tact arms are forced away from 
contacts by a powerful positive 
snap-action which produces in- 
stant, clean break of circuit. 
Mechanism is extremely sensitive 
and accurate to very close differ- 
entials. 

Long life and dependability 
are insured by contacts and con- 
tact bridges of fine silver, hard- 
ened steel levers and supports, 
stainless steel diaphragm, and 
bakelite insulators. Snap-on dials 
permit temperature adjustments 
to be made without removing 
control from mounting box. 

Other Robertshaw models for 
a wide variety of commercial, 
light industrial and home appli- 
ance uses are available. 

Write for bulletins and com- 
plete information. 
























































































































































THERMOSTAT COMPANY 








Youngwood, Pa. 








placing this cover on the front of the unit, what at first 
appeared to be a disadvantage in appearance became 
an advantage. The cover is easily removable, as it 
merely lifts off the front panel, thus exposing th 
inspection port. 

All controls except the thermostat are mounted i: 
place on the rear panel. The wiring is placed in thi 
location so that it is not seen from the front of the unit 
and because the parts to be wired are grouped togethe: 
at the rear. The bonnet switch and fan control, stack 
switch, burner, and fan motor are conveniently located 
together so that the wiring problem is reduced to a 
minimum. 

The wiring is placed in a commercially available 
wiring duct which is spot-welded to the back panel. 











Running-in test bench where the completed burner 
assemblies are operated at full speed, checking motors, 
pumps, nozzles and fuel connections. 


The use of this wiring duct allows the wire to be placed 
into position before the top cover is placed on the: duct. 
Colored wire is used to make it easy for the installer 
or service man to check out the wiring when necessary. 

By arrangement of the wiring connections and the 
mounting of the controls, it is necessary only to connect 
the power supply and the thermostat wire at the time of 
installation. A small switch mounted in the surface of 
the wiring duct is provided for convenience of anyone 
inspecting the unit and controls the burner circuit only. 

The combustion chamber is designed tn three pieces 
which interlock into each other, so that no one piece 
alone can fall out of position. These three pieces are 
cemented in place on the inside of the heat exchanger. 
The chamber is made of a refractory material cast in 
aluminum molds. 

The burner used is a pressure atomizing burner and 
is capable of ‘burning any grade of heating oil, including 
the catalytically cracked oils of a grade not heavier than 
No. 3. Rather unusual performance is obtained with 
the burner as far as clean combustion is concerned. 
During the tests we relied heavily on the smoke-testing 
machine which was developed by one of the major oil 
companies. This machine passes a fixed amount of flue 
gas through filter paper and the cleanliness of combus- 
tion is determined by the amount of deposit on the filter 
paper. With 10 and 11 per cent COs in the flue gases, 
the combustion was so clean that no deposit was left 
on the filter paper, and with 12 per cent COg, only a 
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SHEETS « EXTRUSIONS 
CUT AND MOLDED PARTS 


Component parts processed from Acadia Syn- 
thetics excel in many characteristics—including 
plasticity, elasticity, resilience, etc.—plus greater 
resistance to light, air, heat, wear, oil and age. 
Possible applications are almost unlimited. Acadia 
Synthetic Rubbers cut, mold and extrude to very 
close tolerances—in any shape, size or type. 

In checking specifications, you may find that 
the original part, re-designed in an Acadia Syn- 
thetic, gives superior performance, greater depend- 
ability and longer service—very often at lower cost. 
Whatever your requirements may be... Acadia’s 
engineers will gladly help you select the right syn- 
thetic rubber and adapt it to your product. Write 


























































































































































































































































JONES 300 SERIES 
PLUGS AND SOCKETS 


A high quality line of small 
Plugs and Sockets adaptable to a 
thousand uses. All Plugs and 
Sockets are Polarized. “‘Knife- 
switch” Socket contacts are of 
phosphor bronze, cadmium 
plated. Bar Type Plug contacts 
are of brass, silver plated, with a 
cross section of 5/32” by 3/64’. 
Insulation is of BM 120 molded 
Bakelite. Caps are of metal with 
formed fibre linings. Made in 2 to 
33 contacts. Although designed 
for 45 volts at 5 amperes, these 
Plugs and Sockets can be used at 
considerably higher ratings where 
circuit characteristics permit. 





8-306-AB 


For complete information write today for catalog 
No. 14 showing the Jones line of Electrical Con- 
| necting Devices—Plugs, Sockets, Terminal Strips. 


HOWARD B. JONES DIVISION 


CINCH MFG. CORP. 


2460 W.GEORGE ST. CHICAGO 18 





CONTACT ARM 


For uniform, unchange- 
able contact pressure. 


Ask for literature. 


REX RHEOSTAT CO. 


BALDWIN ,L.1., N.Y. 








slight trace of deposit was found. This is very good 
combustion when considering that the National Bureay 
of Standards and Underwriters’ Laboratories will c- 
cept greater soot deposits at 10 per cent than this unit 
showed at 12 per cent. 

The unit is crated in a wire-bound box and shipped 
complete in one package. There are no holding bolts 
for any part which must be removed to place the unit 
in operation. The width of the crate is maintained at. 
less than 30 in. so it will pass through a conventional 
doorway. The unit proper is 25 in. in width, so that 
by removing the crate it is possible for the unit to pass 
through a 26-in. doorway. 


CHECKING THE DESIGN 


A very interesting method was used to check the 
design after we had progressed to what was considered 
a semi-final stage. Of course, many models and tests 
had been made to arrive at this point. 

Since our products are sold through a distributor 
and-dealer organization, it was felt that that organiza 
tion should play a great part in determining if a design 
were satisfactory. Therefore, a representative group of 
these distributors’ engineers was called to the factory to 
review the design, determine if certain sales features 
should be added, decide upon color combinations, and 
approve the design generally. Approximately fifty 
people attended this meeting, at which time six different 
color combinations Were shown with three basic units 
Design and sales features were discussed and decisions 
reached on the spot as to whether or not they were to be 
added or eliminated. The cost department was on hand 
with actual cost figures prepared ahead of the meeting 
on these points. Units were mounted on specially de- 
signed revolving platforms so that as the units were 
discussed, they could be rotated to any position the 
audience desired. The result of this meeting was that 
decisions were reached which would have taken months 
by conventional methods. Furthermore, all attending 
felt that they had a part in the final design, all of which 
helped greatly in achieving universal acceptance. 

Of course, the entire appearance design was not done 
without help. The services of Ben Nash, product design 
consultant, were used. During this period some desirable 
features from the appearance standpoint were discarded 
because of cost. 

In establishing capacity ratings on the final unit, tests 
were conducted in accordance with the latest Code of 
the National Warm Air Heating and Air Conditioning 
Association. Also, the unit was tested and listed by 
Underwriters’ Laboratories, Inc., under the commer- 
cial standards requirements for this type of equipment. 
Furthermore, before units were produced and sold in 
quantity, at least 100 field test installations were made 
to determiné the unit’s acceptance by the customer. 
After these installations had been made, the designer 
personally canvassed them to obtain customer reaction. 

In conclusion, it is felt that this unit, the ““Warmaire,” 
is a real contribution to the domestic heating equipment 
field and that it is a forerunner of many more units of 
the truly packaged type. With units of this type avail- 
able, the home owner is being provided with a modern, 
efficient heating unit which will provide years of 
healthful comfort. > 
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UNIVERSAL WINDING COMPANY 


P.O. BOX 1605, PROVIDENCE 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


“LATTICE-TYPE” COILS No. 84 Winding Machine 


iy ° ” 
Universal", lateral-wound Model Wire Range. Max. Dia. Traverse RPM No. Coils HP Floor Space 
; at Once 


84 #19-42 $s” 1/32"-1'%" 400-650 1,2,30r4 % 26"x 31" 


“Gainer mechanism” and calibrated “strap-type” tensions insure accurate, uniform winding, also 
quick change-over. Simple design, rugged construction assure long life. 


LAYER-WOUND COILS Nos. 96 and 103 Winding Machines 


tton-Interwoven or Non-insul 
Cotton oven or Non-Insulated Model Wire Range Mox. Dic. Traverse RPM No. Coils HP Floor Space 


at Once 


96 #19 to 42, 6” 1/16°-3%" 500-1500 Tor2 “% 30"x 26” 
46 
103. #18-38, 46 7 %"-8" | 200-1200 lor2 ” 40"x 36” 


Wire and cotton mechanically guided. Automatic counter. Quick change-over. Adjustable for wide 
range of coil sizes. 


GUTTER-WOUND COILS No. 98 Winding Machine 


for Heavy Duty Model Wire Range Max. Dia. Traverse RPM No. Coils HP Floor Space 
at Once 


98 #8-20, 30 16%" %"-12" 35-135 lor2 % 4°9"x9' 10" 


Automatic guiding. Wire turns placed in grooves formed by preceding layers — for maximum density. 
Automatic stop at end of coil or end of each layer, as required. ; 


SPOOL-WOUND COILS No. 102 Winding Machine 


No insulation between la 
_ b wen layers Model Wire Range Max. Dia. Traverse RPM No. Coils HP Floor Space 


at Once 


102 #19-46 3%" 1/16"-3”" 500-2500 1,2,3,6 “ 51"x 24” 
heads (3 heads) 


1, 2, 3, or 6 individually operated winding heads. Output is synchronized on basis of handling time 
per coil. Wire-layer length quickly adjusted. Automatic stop. 


PAPER-INSULATED COILS Nos. 104 and 105 Winding Machines 


Round and Rectangular 
9 Model Wire Range Max. Dic. Traverse RPM No. Coils HP Floor Space 


at Once 
104 #19-40 4" 1/16 "-5" 500-2500 3to 14 % 48"x 35” 
105 #19-40 4" 1/16 "-5" 500-2500 10-28 1 76"x 36” 


Coils wound in stick form — 3 to 14 on No. 104; 10 to 28 on No. 105. Sensitive “strap-type” tensions 
insure smooth flow of finest wires. Paper automatically inserted. Uniform overlap at all diameters. 
Adjustable traverse mechanism. Automatic stop. Rapid transfer of wire turns. 

23B-6-4 


je FOR WINDING COILS IN QUANTITY 
eS sgctims=rg ACCURATELY .. . AUTOMATICALLY 
USE UNIVERSAL WINDING MACHINES 
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thru an exclu 


Need noiseless power? Fairchild Model 
805 is a new and extremely quiet syn- 
chronous motor. Its only sound is the 
faint hum of a tiny fan as it delivers 









ation is also vibrationless . . . truly 


tremely low magnetic field leakage. We’re 
ready to talk applications for recording 
instruments, record changers, wire and 
tape recorders, business machines, timers, 
vending machines, television and sim- 
ilar equipment. Early deliveries. Address: 














Boulevard, Jamaica 1, New York. 
















CAMERA 
AND INSTRUMENT CORPORATION 


Quantity 


| PRODUCTION 


oi 
GREY IRON CASTINGS 


ONE OF THE NATION’S 


LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 
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ESTABLISHED 1866 


| eee ey i be 


: FOUNDRY DIVISION 

















OFFICE AND MANUFACTURING PLANTS 


CHATTANOOGA 2, TENNESSEE 
















We 


or design 


MOTOR 


MODEL 805 


a smooth rotational power output. Oper- 3,600 rpm 
-40 ta ae 
. volts 
synchronous at 3,600 rpm . . . with ex- single phase 
60 cycle A. C. 
Size: 2-41/64" dia. 
x 2-5/32" length 
Weight: 18 oz. 





MOTOR Dept. A, 88-06 Van Wyck 50 ae. c. 
at 3,000 rpm 











Responsibility of the Design Engineer 
for Product Acceptance 
(Continued from page 109) 





great value to the company as supervisory ability an 
must be rewarded correspondingly. 

Opportunities for engineers in a manufacturing indus 
try are not, however, limited strictly to technical work 
An engineer is trained to ferret out the facts and then 
face these facts in a quiet, objective manner. An engi 
neer is primarily interested in getting at the factual core 
of a problem and is not easily confused by superficial 
aspects. This engineering training is valuable in all 
walks of life, and those possessing these abilities are in 
demand for responsible positions in all phases of a’ com 
pany’s operations. 

Present-day management fully realizes the importance 
of engineering. In the past, some have considered engi 
neering as a necessary evil, but it is now recognized as 
a cornerstone of operations upon which the success oi 
a manufacturing company is built. Engineers must 
accept responsibilities which management is glad to dele 
gate to them. Engineers must excel in all technical 
phases of the company’s activities. Most important of 
all, engineering must assume the responsibility of leader 
ship in guiding the planning of company operations in 
this technical age. 


* © Heating Water with Heat-Pump 
or Reversed Refrigeration Cycle 

A water heater that draws its heat from the sur- 
rounding air by means of a heat pump is being developed 
by engineers at Hotpoint, Inc. While an efficiency 
coefficient of 3 to 1 has been obtained in the laboratory, 
experiments with home installations have not, as yet, 
been conducted. No move to manufacture the machine 
in the predictable future will be made, but exhaustive 
studies, in collaboration with utility company engineers 
will continue. These studies will cover about 100 pilot 
installations where tank sizes necessary for various 
domestic hot water needs and motor requirements to 
power these units will be studied. 

Following the basic engineering principle of the elec- 
tric refrigerator, this experimental water heater reverses 
the utilization of transferred heat. An exposed evaporator 
unit is installed in the basement or utility room. With 
maximum exposure to room atmosphere, the freon gas 
contained in the evaporator unit is allowed to assume 
room temperature, usually 65 or 70 F, and is com- 
pressed by means of an electrically driven pump. Upon 
compression, the temperature of the freon rises and 
tubular coils conduct the hot freon from the pump 
into an insulated water tank where it condenses and 
releases the heat into the water. The condensed freon 
then leaves the bottom of the tank, and returns to the 
evaporator unit. 

Expected advantages of the heat-pump water-heater 
are greater economy of operation and more uniform 
daily. operation. In the laboratory 2.9 kwh of heat 
have been returned per kwh of motor energy used 
and the goal of continuing studies is to reach an efficiency 
ratio of 4 or 4.5 kilowatt-heat-hours for each kwh of 
motor energy. 


ELECTRICAL MANUFACTURING, October 1947 











2D rae 













Cast Bronze is the most versatile, most 
adaptable bearing material available. 
With the facilities of the Bunting Foundry 

and Machine Shop plus Bunting Engineering, 


unusual bearing designs become possible. 
The Bunting Brass & Bronze Company, Toledo 
9, Ohio. Branches in Principal Cities. 





PRECISION 


™ BRONZE BARS 


BRONZE BEARINGS @ BUSHINGS 
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QS5-7 motor 













LB3R-33 


motor 








Motors to manufacturers requiring: 
Shaded Pole Types—2-4-6 pole 1/300 to 1/12 H.P. 
Series Wound (AC-DC) 1/100 to 1/10 H.P. 
Direct Current from 6 to 230 volt .. 1/100 to 

1/10 H.P. 


Modifications—electrical and mechanical developed to meet 
specifications. 


























Signal motors are not 
carried in stock .. . all units are 
produced in quantities to custom- 
er’s specifications. 


SIGNAL 


ELECTRIC MFG, CO. 
MENOMINEE, MICHIGAN 
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Design Improvements Achieved 
At No Added Cost 


(Continued from page 153) 





sary to turn slightly in either direction. 

In order to increase the usefulness of the S-246 
upright cleaner, a new polishing brush was devel- 
oped for use in polishing hardwood floors and 
linoleum. This was designed to be easily inter- 
changeable with the regular brush in the nozzle of 
the upright. A mixture of tampico fiber and horse 
hair bristles was selected to obtain the correct de- 
gree of rigidity to support the nozzle of the cleaner 
and yet have the necessary flexibility for good pol- 
ishing. It has been an important sales. feature in 
connection with the home cleaning system inasmuch 
as a*separate motor-driven floor polisher would be 
too expensive for most homes. 

To carry forward the idea of light weight and 
ease of use, aluminum extension wands were de- 


Fig. 10—Two-piece molded thermoplastic handle for 
the tank cleaner. 









veloped. Extruded aluminum tubing was formed, 
heat treated and chromium plated to provide light 
weight wands with a durable finish. Since the 
wands were held together by a tapered fit, unfin- 
ished aluminum could not be used due to “freezing” 
action of two aluminum surfaces. Because chromium 
plating of aluminum was still not a widely used 
process, it was necessary to do considerable research 
work on this subject. The final development was 
so accomplished that chrome plated aluminum 
wands were produced at a lower cost than the steel 
wands which they superseded. 

In developing attachments for use with the two 
cleaners, it was essential that styling be in con- 
formance with the design of both units; that they 
be light in weight and of a material which would 
not damage furniture or woodwork. Ethyl-cellulose 
housings were selected for the floor and wall brush 
A, Fig. 1, the upholstery nozzle B and dusting 
brush C. Polystyrene was selected for the one-piece 
crevice tool D. Phenolic plastics were chosen for 
the demother FE and the sprayer head F. The at- 
tachments are light weight with high gloss finish, 
matching colors and of a material which has little 
tendency to mark any finished surface. The attach- 
ments may be used with either cleaner for a wide 
variety of cleaning uses by attaching the floor and 
wall brush, upholstery nozzle, crevice tool and dust- 
ing brush to the suction side of the cleaners. The 
demother is connected to the blower side of either 
of the cleaners and is used for volatilizing paradi- 
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Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 
937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
P ©. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 


2000 WARVEY AVE., EAST LIVERPOOL, OnIO 


NEW JERSEY PORCELAIN CO. 
NEW YORK AVE. AND PLUM ST, TRENTON 5,N. J 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 £. FIRST STREET, SANDUSKY, OHIO 
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WHEN YOUR INSULATION IS 


SPECIAL 
ELECTRICAL 
PORCELAIN 


Your product may never have to operate above 
room temperature. But for one sizzling moment 
during assembly the insulation may have to 
withstand the heat of direct contact with a sol- 


dering iron. 


You are safe with Special Electrical Porce- 
lains . . . softening temperature, 2500°F. 


Moreover, the smooth, glazed, nonporous 
surface of Electrical Porcelains will not absorb 
flux vapors.* 


Your device, insulated with Special Electri- 


cal Porcelain, is safe during assembly, safe for 
the life of the product. 


*If soldering or brazing is done adjacent to an insulator 
of porous material, trapped flux vapors may later at- 
tack the electrical connections. Porcelain as insulation 
near the soldered or brazed joint insures against this 
possibility. 


THE RIGHT INSULATION IS THE WAY TO PRACTICAL ECONOMY 





































MAKE MORE MONEY 
BY REDESIGNING FOR 
RETAINING RINGS 


The illustration shows another wise 
use of retaining rings on Delta Drill 
Presses. 

Hundreds of machines and products 
can be designed to use these inexpen- 
sive, yet efficient, artificial shoulders. 
They save money and metal. 

When so many costs are rising you 
can keep up your margin of profit by 
smart designing. Don't cut down shafts 
to make shoulders—it's useless waste. 
Groove your shafts and housings and 
use these high grade steel rings. 

Write us today for descriptive fold- 
ers; letour engineers consult with yours. 


THE NATIONAL LOCK WASHER CO. 
Newark 5, New Jersey Milwaukee 2, Wisconsin 









chlorabezene, or similar crystals. The sprayer i 
attached to the blower side of either cleaner fo 
spraying paint and insecticides. 

Adapters for converting the upright cleaner fo: 
use of cleaning tools are also shown in Fig. 11. The 
nozzle adapter is designed from thermoplastic. It 
is provided. with two snap springs and a rubbe: 
gasket to provide a seal against the under side of 
the nozzle. The adapter accommodates the same 
hose connection as used on the tank cleaner. 

Since the basic idea of the home cleaning system 
was to have one cleaner on each floor of the home, it 


CONVERTER 





Fig. 11—Redesigned quick-snap-on hose coupling 
shown with the thermoplastic nozzle converter for 
adapting the tank cleaner tools to the upright unit. 


was necessary that the attachments be easily ai 
ranged to carry back and forth and to tie in the 
two systems. As a rule attachments are shipped 
in a cardboard container and, for this reason, are 
often discarded by the housewife due to the in- 
convenience of storage. A large number of designs 
were investigated and discarded before the kit shown 
at G in Fig. 1 was developed. 

In considering the design it was desirable to have 
a kit easy to ship; easy to store in a closet ; conven- 
ient to use by standing on the floor or hanging on 
a chair or door knob adjacent to the point of use. 
It was also essential that the kit be constructed for 
long life and that the removal and insertion of at- 
tachments be easy to accomplish. The completed kit 
consisted of two similar formed wire frames cov 
ered with cloth which matched the bag on the up 
right cleaner. These panels were fastened at the 
top to form a hinge and a double strap handle was 
attached during the same operation to stand on the 
floor, tie straps were placed half way up the sides 
so that the kit might be opened into an A-shape. 
Four pockets on the front accommodate the floo1 
and wall brush, upholstery nozzle, dusting brush 
and demother. Pockets on the back hold the wands 
and the crevice tool. A large, extra pocket is pro- 
vided for dust cloths or furniture polish. When 
storing the attachments, the hose is looped and 
placed between the two strap handles. Upon re- 
lease, this kit proved to be one of the outstanding 
items of the home cleaning system. 
It was decided that one additional item should be 
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Die castings are sometimes used as moulds for manufacturing 
large quantities of non-metallic parts... The casting cycle 
and other factors affecting shrinkage can be closely 
controlled so that each casting is like the next one— 
within very close limits... The die casting process often 
offers distinct advantages in price, in weight, in accuracy, 


and in improving product appearance. 
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MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U. S.A. 
ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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AUTOMATIC 


@ 
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This low cost unit provides positive pro- 
tection against the hazards of incorrect 
paralleling of A.C. generators. It auto- 
matically controls circuit breaker closure 
when generator frequency, voltage and 
phase are correct. 










fo 
fo 
i 







Only one synchronizer needed for any 
number of generating units. 


Write for further details. 











BURLINGTON INSTRUMENT COMPANY 
519 FOURTH STREET BURLINGTON, IOWA 






PROVIDE DELAYS RANGING 
FROM I TO 120 SECONDS 


Frarunes: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 








S 









ite REGULATORS are the simplest, lightest, cheapest, 
most compact method of current or voltage 
lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 
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included with the system to make it complete for 
all home cleaning activities. A powdered rug and 
upholstery cleaner was developed for removing spots 
from rugs and upholstered furniture and for oc- 
casional dry cleaning of rugs and carpeting. 

The system idea was carried out even to the pack- 
aging, so that the entire unit would be shipped in 
a single outside carton. Both cleaning units were 
shipped assembled, ready to plug in and use. The 
Model 210 shipping carton was so designed that 
the upright cleaner could be shipped with the 
handle, bag and belt attached. The exterior of the 
carton was designed to match the color scheme car- 
ried throughout the system. The weight of the 
entire unit, packed ready for shipment, is only 58 Ib. 

In order to obtain a check on the user’s point of 
view, a number of engineering models were placed 
in service in employees’ homes. An engineer checked 
these units weekly for a period of several months 
to test performance under actual home conditions 
and to obtain the reaction of the housewife to vari- 
ous new features. The comments and criticism thus 
obtained contributed in large extent to the final 
design of the convenience features of the new system. 

The integrated design of the Model 210 home 
cleaning system permitted development of the unit 
to such a degree of economy that this system could 
sell for the same price as its predecessor, even in 
the face of rising costs. Many new features to 
permit easier, better and faster cleaning were in- 
corporated in both basic units. Both cleaners were 
lighter in weight than their predecessors; both were 
higher in efficiency and in cleaning ability.. Styling 
and appearance were greatly improved; many new 
convenience features were supplied to the house- 
wife, and user awareness was evident in the com- 
pleted products. Light weight materials were used 
judiciously ; plastics, aluminum die castings, alumi- 
num and sheet steel stampings were properly se- 
lected to secure high strength and light weight. 


Steatite Dielectric Properties 


In the table of comparative dielectric properties of selected 
insulating materials (Table I) included in the article titled 
“Factors in Choosing Electrical Insulating Materials,” by S. W. 
Place, p. 82, August, 1947, ELectTrIcCAL MANUFACTURING, the 
properties of steatite were inadvertently omitted. 

The properties of two materials of this character are given 
herewith to amplify the data in the article itself: 





Power factor 
or dissipation 


Dielectric ; 
Loss factor 


constant 
Fre- factor - 
quency | AlSi- | AlSi- | AISi- | AlISi- | AISi- | AISi- 
Mag Mag Mag Mag Mag Mag 
196 243 196 243 | 196 243 


| 
pinion Mieatintareialpaceonehe 
60 cps| 0.0022 | 0.0014 | 5.9 


108 cps | 0.0022 | 0.001 | 5.8 6.2 


6.3 0.013 0.0088 


| 
| | 
| | 
| 
| 


0.013 0.0062 








10® cps | 0.0021 | 0.0004 | 5.8 6.2 | 0.012 | 0.0025 


Sma A niall = - en 
$0x10°| 0.0014 | 0.0003 | 5.7 6.1 | 0.008 | 0.0018 
cps | | | 


Source: American Lava Corporation, Chattanooga, Tenn. 








It should also be noted that the original table gave a loss 
factor for polystyrene at 50 mc as 0.0008, whereas it should 
have read 0.0012. 


ELECTRICAL MANUFACTURING, October 1947 










I make a bond that’s strong and fast 
A metal joint that’s bound to last 


ip 


With many laboratory checks 
And strict control I’m held to specs 


With each re-order, pound or ton 
My composition varies none 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


Just this... I'm a Federated solder... and that means my com- 
position is identical whether I am shipped from San Francisco in 
June or from Chicago in December. Uniformity in the solder you 
use saves production headaches. 


Federated can supply you promptly with the best in solders — acid 
core, rosin core, solid wire, bar, and body. For unusual applications 
any solder can be alloyed to your specific requirements. When you 
need him the friendly Federated service man is ready to answer 
your solder questions, or help you with any non-ferrous problem. 
Federated Metals Division, American Smelting and Refining Company, 
120 Broadway, New York 5, New York. hahaha 


SoMa wirns division 


AMERICAN SMELTING AND REFINING COMPANY 



































































Cut your production costs, increase your output by controlling 
Process cycles with versatile, efficient electric synchronous motor 
timers. Use them in your own operations; specify Industrial 
Timers for your products. You get longer service and unques- 
tioned accuracy with Industrial Timer equipment. 


Two widely used Industrial Timers! 


Time Delay Series—May be incorporated 
in assembly as a unit. Meter type mount 
allows flush panel installation. Automatic 
re-set, adjustable timing cycle up to 5 
minutes, Small size. Both screw and solder 
type terminal connection. Available in 
various voltages and frequencies. Used on 
conveyors, molding presses, in diathermy 
and vacuum tube operation. 

Automatic Re-Set Timer—P Series 
—Controls time of exposure to light, heat, 
electric current or agitation. Instant push- 
button operation—automatic re-set. Can 
be operated by remote control positions. 
Available in maximum time cycles from 15 
seconds to minutes. 


We manufacture more than 400 types of 
electric time controls for specific jobs. 
Write us your requirements. 


INDUSTRIAL TIMER CORPORATION 


112 EDISON PLACE - “KNOWN THE WORLD OVER” NEWARK, NW. J. 





YOU CAN GET 
THEM FROM 
"ILLINOIS"... 


e ALL TYPES 


a ee 4 
@ ALL MATERIALS 


We'll design 
Athem for you 
or make them 
exactly to your 
specifications 


Write, Wine or Phone 
2100 N. MAJOR AVE., CHICAGO, ILL. 
Telephone BERkshire 6464 





Electrically Operated 
Cigarette Vending Machine 
(Continued from page 144) 





unless in an upright position. 

In a manually operated machine, if a pack jams in 
the ejection process, an impatient or unthinking person 
can easily damage the mechanism by trying to force 
operation. The same would be true in an electrically 
operated mechanism too, if proper precautions were 
not taken. Since any interference with operation will 
cause an increased load on the motor and therefore 
an increased line load, a suitable fuse is the obvious 
answer. However, packs of cigarettes—particularly 
those wrapped in cellophane—tend to stick and, in over- 
coming this sticking, a fairly high load is imposed on 
the motor and an ordinary fuse of the proper type 
would blow. To overcome this a thermo-switch or 
Fusetron is used which will allow a 10 amp load for 20 
sec but then drops to a 0.7 amp load. If, therefore, a 
pack sticks, the overload is only momentary and the 
thermo-switch does not blow. If, however, a pack 
should jam, for 20 sec nothing will happen but at the 
end of that time the fuse will burn out and the circuit 
will be dead. It is then necessary to open the machine 
and renew the fuse. If the packs of cigarettes are in. 
poor condition, this can cause frequent maintenance, 
but the machine will not be damaged or have parts 
broken as does occur in manually operated machines. 

Counterfeit coin detection, as previously mentioned, 
is the same in either type of machine, so no advantage 
exists. 


Materials Used 


In a machine of this type where, except for one 
component, the entire machine is of new design, there 
is an excellent opportunity to review each new part to 
find the most economical means of production. The 
original model was constructed of laboriously formed, 
machined and soldered brass or of hand formed sheet 
metal. Once a working model was perfected, each 
piece was analyzed and the production method speci- 
fied. In many cases it was apparent that a given part 
should be stamped or die cast, but in others considerable 
thought was necessary and a careful cost analysis in- 
volved before a final decision could be made. There 
are in the machine 31 die cast parts and since by using 
them definite advantages were obtained, it is considered 
that a brief explanation and resume of the advantages 
is warranted. 

Some of the parts, such as the slot guides in the coin 
counting unit, would normally be made of built-up 
stampings, since the part is complex. However, because 
a high degree of accuracy is essential, fabricated 
stampings were not practical and the decision was made 
to use zinc-alloy die castings. These could be produced 
cheaply, with good surface finish, and a high accuracy. 

Some of the gears, control arms, and other working 
parts, upon analysis showed that no other means of 
production was practical. In addition to the above 
advantages, the ease with which zinc-alloy die castings 
can be chromium plated with very little preparation 
enabled the company to plate parts whenever desirable. 
Several parts were first made as stampings and later 
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TYPE 1 35 KXX ‘Actual Size 
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These District 


ugindioning Otiece Much Smaller — Much Lower in Cost 
ee Fully Dependable for Heavy Duty Service | 


ATLANTA 
BALTIMORE BOSTON 


orene RATING — 1 HP polyphase, % HP single phase, to 600 volts AC. 
CHICAGO CINCINNATI 


CLEVELAND FEATURES—Small Size—5*4" x 4" x 1%". 
CARAS — Mechanically Interlocked. 
DETROIT HARTFORD : ars 
Solid Frame—no laminations. 


INDIANAPOLIS : 
LOS ANGELES Simple Maintenance—all parts removable from front; all fixed contacts 


MINNEAPOLIS alike, all moving contacts alike. 
MONTREAL NEW YORK Cost—appreciably lower than conventional units. 


PITTSBURGH ST. LOUIS é ‘ ‘ ° 
SAN FRANCISCO APPLICATIONS — Heavy duty reversing and jogging service such as hoists, 


SEATTLE SYRACUSE door operators, and machine tool auxiliaries. 
TORONTO 


t) STRUTHERS-DUNN 


ie 5,312 RELAY TYPES 











STRUTHERS-DUNN, INC., 150 N. 13th St., Philadelphia 7, Pa. 
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changed to die castings and, in one instance, a die cast 
part was changed to a stamping. 

All the way through, an effort has been made and is 
constantly being made to use the best material and pro- 
duction process for each particular job. The machine 
as it stands represents not one man’s effort but the com- 
bined efforts of the entire C-Eight Laboratories, and it 
is with pardonable pride in a job well done that the 

















































present machine is presented. 


© ¢ International Harvester Now Making 
Home Freezers and Refrigerators 

The International Harvester Company, which for 
some years has made large dairy and walk-in freezers 
as a part of its line of farm equipment, has announced a 
program for building and marketing home freezers and 





NEW UNDERWRITER’S APPROVED 
125 VOLT—CANDELABRA 


i BAYONET SOCKET ASSEMBLIES 


OW you can get fine Under- 
writer's Approved candelabra 
Dial Light Socket Assemblies by 
DRAKE! The No. 900 series is de- 
signed for radio use, and the No. 
A900 series for general use. Both 
are double contact, candelabra, 
bayonet Assemblies housing 115V 
household type lamps, available 
from 5 to 25 watts. They are U.L. t 
approved for 75W-125V service. 
Can also be used with 6V auto- 
motive lamps. 


The bayonet type eliminates vibra- 
tion-loosened lamps and requires 
less space than screw type. Can be 
supplied with any type mounting 
. bracket. Lead-in wires from 24" 
; to 60". Made to traditional DRAKE 
standards of precision aud rugged 
dependability. Check with our en- 
gineers on your requirements, 





. today! 
Beas ASK FOR OUR NEW The new 11.1-cu-ft freezer just placed in production 
CATALOG * NO OBLIGATION! by the International Harvester Company, the line also 


including a 4.2-cu-ft model. 


refrigerators. Production is under way at a plant of 
1,000,000 sq ft area acquired during the past year at 
vansville, Indiana. 

Two models of freezers comprise the line, with capac- 
ities of 4.2 and 11.1 cu ft the latter illustrated herewith. 
30th sizes are now in production. Cabinets are of 19- 
gage rolled steel and the thermal insulation is glass 
fiber. The mechanisms are hermetically sealed-in units 

Refrigerators will be in production shortly, in 8- and 
10-cu ft capacities. Three 8-ft models are planned, 


Socket and Je wel nee respectively the standard, de luxe, and super 
LIGHT ASSEMBLIES . 


Modern Controls, Inc., Chicago, and Hevi Duty Electric 
Co., Milwaukee, Wis., have entered into an arrangement under 


MANUFACTURING CO | which production of the Haug Type Constant Current Regula- 





rf tor for lighting equipment will be undertaken exclusively by 
1713 W. HUBBARD ST., CHICAGO 22 Hevi Duty. Sales will be handled by both companies. 
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speary P=K AND GET... 


THREAD GRINDING, once reserved for 
screws used in the finest precision 
equipment, now gives P-K Socket 
Set Screws the mirror-smoothness 
characteristic of a ground finish 

free from nicks, burrs, hardening 
scale and other imperfections com- 
‘mon to cut threads. Made from 
hardened blanks, free from harden- 
ing distortion, uniform dependable 


Class 3 Fit is assured. 


COMPARE! ASK FOR SAMPLES. See whiy 
P-K Ground Thread Socket Set 
Screws are different from ordinary 


AVAILABLE FOR PROMPT DELIVERY 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


set screws as night and day . . . why 
they will speed assemblies, improve 
strength and safety. You'll agree 
your products will benefit—assem- 
bly-wise and sales-wise! Parker- 
Kalon Corp., 200 Varick St., New 
York 14, N. Y. 


GOOD JUDGEMENT CALLS FOR 


PARKER-KALON 


WHEN GOOD DESIGN CALLS FOR 


Ned TEAS 


SOLD ONLY 
BY ACCREDITED DISTRIBUTORS 


WRITE FOR SAMPLES 





























































OFFICE 
MACHINES 





EQUIPMENT 





SYSTEMS 





REFRIGERATION 





 ecccaecemtmee 
LIGHTING 





KITCHEN EQUIPMENT 





RADIO PARTS 
Pre-coated Thomas Cold Rolled Strip Steel 
is used throughout industry because of its 
cost-cutting features and its adaptability to 
many applications. Share our experience in 
working out new production short cuts. 


THE THOMAS STEEL CO. 


—~w" A 2B aeR Ege - Onto 


Electro-coated Zinc, Copper, Nickel and Brass . . . Hot Dipped 
Tin and Solder . . . Lacquer Coated in Colors . . . Uncoated 
Precision Strip . . . Carbon and Alloy Specialties 








A-C Inert-Atmosphere 
Are Welder 


(Continued from page 139) 





stop button and hold it for a few seconds. This causes 
the gas flow to continue until the end of the electrode 
cools, preventing wastage of the tungsten from oxida- 
tion while hot. 

One model, Fig. 7, is provided with a crater filler. 
This comprises an air cylinder and suitable controls 
designed to provide rapidly diminishing welding cur- 
rent to fill the crater or cavity directly under the elec. 
trode in a normal high-current arc. The cylinder 
rapidly moves the adjustable transformer coil from 
the preset welding current position to the minimum 
current position. The control is obtained from the 
same foot switch—pressing the start button the sec- 
ond time after the arc is once established actuates a 
solenoid valve which controls the air flow to the 
cylinder. Air is obtained from the usual shop com- 
pressed-air lines. Pressing the stop button or releas- 
ing the start button permits the cylinder to return the 
coil to the normal welding current setting. 

The welding current is controlled in the conven- 
tional manner by turning the handle on top of the 
welder. This operates a screw which adjusts the posi- 
tion of one of the transformer windings with respect to 
the other, thus changing the reactance. An indicating 
scale on the front of the welder shows the approximate 
current setting. 

Power-factor-correcting Pyranol shunt capacitors 
are included in the welder, as shown in the dia- 
grams, mounted in the base of the welder.  Ap- 
proximately 7.5 kva is used on a 200-amp welder and 
proportionally larger values for larger welders. The 
amount of capacitance is chosen to provide as high 
a full load power factor is possible, combined with 
minimum full-load current without causing excessive 
input current when the welder is operating at mini- 
mum output. The capacitors are switched off and on 
the line with the wélding transformer to reduce cur- 
rent input at no load. 

A fan is provided in the welder for cooling the 
core and coils of the main transformer and improving 
circulation of air around the capacitors and other 
parts of the equipment. The fan is mounted on the 
base and surrounded by cylindrical baffles to guide 
air flow properly through the transformer windings. 

A-c inert-arc welders are being manufactured in 
output current ratings of 200, 400 and 800 amp. Each 
has a current range from approximately 20 per cent 
to 100 per cent of rating; thus the three sizes permit 
welding on a wide range of applications from thin 
sheet to plate or castings several inches thick. Sup- 
pression of the d-c component of welding current in 
the a-c inert-arc welders with a proper choice of oper- 
ating voltage and special control have eliminated 
problems of excessive input current, harmonics in 
primary current, and necessity for use of a high-fre- 
quency pilot likely to cause radio interference. The 
control circuit is arranged for convenient operation 
for the user and provides a high degree of protection 
against shock by automatic disconnection of power 
at the finish of a weld. The elimination of aluminum 
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MERCOID CONTROLS 


TEMPERATURE ¥ PRESSURE *% LIQUID LEVEL & ETC. 

















Mercury switches are used exclusively in all Mercoid 
Controls. X& They insure more dependable control 
performance, and longer control life. = Write for 
Catalog N2 GOOA, for complete information 


THE MERCOID CORPORATION * 4201 BELMONT AVE., CHICAGO. 41], ILL 
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RUNNING TIME 
METERS 


| 


PROVIDE ACCURATE ANSWERS AT A GLANCE o@ 


e ¢ ¢ when used on any circuit, machine or 
system where reliable checks on operation are 


essential to production records, cost analysis. 


CRAMER Type E Running Time Meters, for use on 
AC circuits, automatically and cumulatively register 
total operating or idle time. Forecasting parts re- 
placement, service needed or other vital production 
data can be readily compiled. Compact, sturdily 
built in 3 styles to meet any requirement. Precision- 
built synchronous slow speed self-starting motor 
Model E7 illustrated has a five digit counter which 


can be reset to zero. 


For complete facts on how the CRAMER Type E can 
be used as built-in or auxiliary equipment on your 


machines or processes, write us today. 


CRAMER COMPANY, ING 


eet . Ps terbrook Conn 


aluminum in many applications. 


Push-Button Operated 


Wire-Spiral Bookbinding Machine 
(Continued from page 121) 





simple. A conventional compressed-air lubricating 
bowl is connected to the die air-line and the flow to 
the die is controlled through a solenoid-operated valve 
wired in parallel to the wire-feed clutch-solenoid. By 
this simple means, oil-laden air is delivered to the 
wire-forming die only during the wire-forming cycle 
of the binding operation. 

Die life has been materially extended because of this 
lubrication system. Similarly, the use of carbide and 
high chromium-alloy tool steels in die construction are 
resulting in long periods of trouble-free operation. 

These cutter units slide up and down vertically into 
position, first sliding up to cut and bend the wire-coil 
ends, and then down to make room for the book- 
aligning mechanism. (See Figs. 1 and 2). They are 
a precision manufactured unit, double-acting with a 
rotary blade which cuts and bends the wire-coil ends 
in one operation. The vertical movement to operate 
these units is derived from an air cylinder, controlled 
through a solenoid-operated four-way valve. The plier- 
actuating system of toggle links and slide bar is a low- 
inertia, high-speed system properly shock-absorbed to 
give smooth operating characteristics. 


Electrical Control System 


The four primary mechanical operations, namely: 
book-aligning; book-clamping; wire-forming; lubrica- 
ting; inserting; and wire-trimming and bending, are 
all direct solenoid-operated or solenoid-controlled. 
Solenoids, motor and control relays operate off 220- 
volt, 60-cycle power. The sequence of these operations 
is integrated through a master control panel, Fig. 8, 
consisting of eleven control relays and one motor-start- 
ing relay. In addition to these control units, eleven 
snap-action limit switches and three push-button sta- 
tions are utilized. The latter are conventional surface 
mounted, heavy-duty units. 

The control panel was designed to function on three 
combinations of automatic sequences, namely: 

1. The normal binding cycle, where a book is placed 
into the machine by the operator and the complete 
binding operation is initiated by depressing the “cycle 
start” push-button. 

2. An interrupted cycle, where a book is improperly 
presented to the machine or a defectively punched 
book is used. Failure of the aligning prongs properly 
to penetrate or align the book actuates a sensitive limit 
switch, which gives the operator a warning buzzer- 
sound and energizes a red pilot light on the push- 
button unit. Simultaneously, the aligning mechanism 
is retracted and the book rejected. No wire is fed 
to the book, and the entire machine is automatically 
reset electrically for the next book-binding cycle. 

3. An abbreviated cycle, where the wire becomes 
obstructed in the holes of the book before the latter 
is completely bound. The instant this happens the 






flux cleaning problems by means of the inert-arc pro- 
cess removes serious obstacles to the wider use of 
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Gite Eugineens Did Tt Agata! 
Manufacturer states, 


"Re-lubrication 
now a matter of seconds'! 


with 


G1Ts 


BALL VALVE 


















claims the new Ball Valve Oiler specially designed 
for them by GITS. Writes this ‘entirely satisfied’ 
customer: “These efficient self-sealing oilers have 
facilitated the re-lubrication of our . . . electric hand- 























tools to such an extent that the failure of ball bear- | 
ings has been reduced to a negligible number. if 
Re-lubrication of our four 40,000 RPM precision HT 
bearings has become a matter of seconds with these 
ball oilers. In our former model... handtool this 
operation required more than fifteen minutes of a 
skilled mechanic's time.’ Further, repairs and rejec- 
tions of this product at the factory have been reduced 
more than 15% 

In hundreds of cases like this, manufacturers have 
discarded the old “‘hole-in-the-housing’’ which freely 
admits damaging grit and dirt—today specifying 
self-sealing GITS oilers for complete and permanent i 
bearing protection .. plus the technical advice of | 


Precise Products Co., Racine, Wisconsin, highly ac- 
' 
' 


GITS engineers and designers—a service always 
available to you. 


GitTs Bros. MFG. Co. 


1840 S. Kilbourn Ave., Chicago 23, Illinois 





Write for 
172-page catalog 








Exchuaicve For over GO Yoart 
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vec eee cere cerocecaecssoseesececoseceso oes eessn seer eenereies expanding coil on the wire-die mandrel actuates a 
| sensitive limit switch which interrupts the wire feed, 
causes the pliers immediately to cut off the defective 
coil, and then releases the book-clamp. In this case 
the operator is warned by both a buzzer and pilot 
light, signifying the rejection of an imperfect book. 
























® © Automatic Machine for 
Coating Mirrors in High Vacuum 

A unique high vacuum machine for the automatic 
production of front surface mirrors for use in the 
television industry has been developed by the National 
Research Corporation. This is the first automatic type 
of machine in which materials can be continually proc- 
essed at high-vacuum pressures ranging below 10° mm 
or %oo millionth of an atmosphere. With this novel 
coating machine shown in the illustration, a 2-ft square, 


Single Blower Units 


LOW POWER CONSUMPTION 
NOISELESS « NO RADIO INTERFERENCE 
OPERATE EFFICIENTLY UNDER MOST 

SEVERE CLIMATIC CONDITIONS 
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Heinze also makes Double Blower 

Units—Universal AC DC Motors 

—and the tiny Type F Shaded 
Pole Induction Motor. 


Heinze Electric Co 


685 Lawrence Street 
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ZENITH 
| CONTROL 





Machine for automatically coating mirrors up to 2 ft 
square under high vacuum. Mirrors pass through ma- 
chine on trays carried along by a chain conveyor. 





SWITCHES 


amine Rpm — 


aluminized front surface mirror can be produced in 
1 min, compared with 15 min to an hour previously 
required. The unit is approximately 40 ft long and 
weighs 10 tons. 

The glass to be coated is held in a tray which is 
placed in a conveyor. It then proceeds automatically 
through a series of cells or locks until it emerges at 
the opposite end of the conveyor as a finished mirror. 
The first cell is evacuated to about 0.3 mm Hg absolute. 
3y means of very high speed diffusion pumps the 
pressure in the second cell is reduced to approximately 
0.0001 mm (about %o millionth of atmospheric pres- 
sure). The processing takes place in the next chamber 
after which the completed mirror proceeds out to the 
Sesith; nmieilh: ead anmnes thn atmosphere through a lock system reversing the en- 
ers, program clocks, control trance sequence. 
equipment for special jobs. There are a number of technical features that make 
this automatic type of machine particularly interesting. 


cE FOR The processing chamber is under vacuum continuously, 
pei ALG and the high vacuum pump-down cells do not go to a 





Magnetic contactors, remote con- 
trol, and automatic time switches. 





high pressure that will produce subsequent evolution 
E LECTRI C e o. of gas from the metal walls. The total quantity of air 
152 WEST WALTON ST., CHICAGO 10, ILL. that must be pumped per piece is greatly reduced by 
making the cells just large enough to hold the objects. 
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skilled Peay tate ote ne 
AND practical, 
experienced engineers, 


SPECIALISTS 


in spring design 
and manufacture 
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It takes people to make 
springs. Ours are specialized, 
highly trained, long-experienced 
people—well qualified to give you 
the finest in spring craftsmanship. 
GQ Our engineers too, are an important reason 
why you'll like Accurate Spring Service. They’re old hands at 
spring-making...they’ve developed manufacturing systems and 
procedures that enable us to handle your jobs with the greatest 
speed and efficiency. These Accurate engineers are at your 
service on spring design problems. You will benefit 





from their practical assistance in designing Send for your cepy of the 
new Accurate Spring 

. d formulae which you 

Q Why not try Accurate on your next job. will find useful. No obli- 


exactly the right spring for your application. : Handbook. It's fullof data 
gation of course. | 
j 


ACCURATE SPRING MFG. CO. 


3817 W. Lake Street Chicago 24, Illinois 





SPRINGS *¢ WIREFORMS e¢  STAMPINGS Outi’ 
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STANLEY ARMOR CLAD TIPS 


H...:. why-—Stanley 
Armor Clad Tips are coated 
with a protective metal 
sheath. They never lose their 
shape. Corrosion is elimi- 
nated. No filing required. In- 
crease your soldering produc- 
tion time and minimize re- 


placements with Stanley 
Armor Clad Tips. A wide va- 
riety of sizes and shapes for 
Stanley and other standard 
makes of soldering irons. 
Write for illustrated folder. 
Stanley Tools, New Britain, 
Connecticut. 


STANLEY 


Trade Mark 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 


AVAILABLE NOW! by The Million! 


a 


“Right Away," all the washers you want! You 
know how vitally important a little washer can 


be... how it can ruin your product’s perform- 


ESD Da Ets 


ance —and reputation, if the washer is loose, 
defective or missing. No excuse now, when 
you can get plenty of good washers immediately 
from Fel-Pro. Fel-Pro’s plants make this prompt 
service possible. If you need a special type of 
washer to meet some unusual condition, Fel-Pro 
engineers will be glad to work with you. 


Hundreds of manufacturers look to Fel-Pro as 
“‘Washer Headquarters’’. SEND FOR FREE FOLIO a B B E R 
containing 53 Sample materials for Washers, 

‘ : : 21% 
Gaskets, Die Cuts, Packings, etc. Write TTR 
INDUSTRIAL GASKETS AND PACKING DIVISION OF Ar 
Felt Products Mfg. Co., 1536 Carrell Ave., Chicago 7, Ill. 


for ORIGINAL EQUIPMENT requirements 


Automatic Thermosetting Plastics 
Transfer Molding Machine 
(Continued from page 133) 


interlocking of all doors and panels on the high-fre- 
quency unit and on the safety gate. 

Precision timers are used for the critical timing func- 
tions such as the cure and preheat cycles, while less 
accurate timers are employed for the other functions 
such as to control the lapse of time between the start 
of the cure time and the beginning of the preheat 
time. This enables the operator to preheat the per- 
form on the last part of the cure time so that the 
heated preform is ready for the next cycle. A safety 
timer which is energized with the preheat timer and 
is dropped out at the beginning of the preform cycle 
assures the operator that he cannot run a preform 
that has set up into the mold and would damage the 
mold runners or bend insert pins. 

The preform delay timer, used only on the auto- 
matic cycle, delays the preform plunger solenoid valve 
from being energized until the mold plunger has had 
sufficient time to finish its squeeze of the material into 
the die. 

The plunger return timer is set to return the mold 
plunger a few seconds before the die opens to restore 
the hydraulic circuit to normal pressure before the 
die opens. A few seconds would be lost if the mold 
plunger and die-opening valves were energized at the 
same time. Because of the greater area of the mold 
plunger cylinder, it would return before the die 
cylinder which has a smaller area. 

The combination of electrical, mechanical and 
hydraulic elements in this machine has now been de- 
tailed. The particular effectiveness of this design, as 
already stated, is that it brings together within the 
confines of a single machine four basic plastics mold- 
ing functions (metering of plastics molding powder, 
preforming, preheating by dielectric means and, fin- 
ally, transfer molding) and integrates these functions 
into a completely automatic production cycle. The 
advantages of a machine so designed would bear sum- 
marizing: 

Automatic operation reduces rejects by eliminating 
the human element, while fine surface finish, uniform 
sections, freedom from blisters, completely cured parts, 
freedom from porosity, close tolerances, are the direct 
result of automatic split-second timing of all phases 
of the machine cycle. 

Long die-life results from the lower molding pres- 
sures made possible by forcing plasticized materials 
directly into the mold, flash is practically non-existent 
since material is forced into a previously closed mold, 
and finishing operations on moldings are greatly re- 
duced or eliminated completely. 

More productivity per cavity makes it possible to 
maintain production runs with fewer cavities, thereby 
reducing the per-piece mold cost to the customer. 

Small-lot molding becomes possible through de- 
creased mold cost, increased production and simple 
original set-up, which reduces preparatory time. 

Production and efficiency remain high since auto- 
matic operation decreases operator fatigue and ineffi- 
ciency. Freedom from loose powder in the air and on 
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Burke is now in production on an improved 


line of cool running, drip-proof induction motors 
which are fully standardized, in NEMA frame 


sizes 203 to 505. Cooling air enters at both ends, 
below centerline over the sealed bearings. It is 
baffled to scrub the entire interior of the motor. 
It is discharged at each side below the centerline. 
These Burke induction motors are the coolest 
running that we have built in 41 years. They in- 
corporate a 30 year experience with welded steel 
plate frame construction. Write for Bulletin D-1. 


© © For quick reference 
to the Burke line, see 
Sweet's Catalog File and 
Electrical Buyers Reference 


Catalog 


PA 
BURKE KLECTRIC COMPANY: ERIE 


BURKE ELECTRIC COMPANY % 
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3710 WEST 12TH STREET AllR @ : ERIE, PENNSYLVANIA 


D.C. Equipment to 1500 H. P. 
and 1000 K. W. 
A.C Equipment to 1500 H. P. 
and 1000 K. W. 
M-G Sets to 1000 K. W. 


Molded Bakelite Terminal 
Blocks 













































machine and equipment promotes operators’ health 
and aids in maintaining shop cleanliness. Accurate 
control of charge and elimination of flash reduces 
waste and conserves material. 

Wider scope of product design is particularly impor- 
tant. Undercuts, intricate coring, the use of fragile in- 
serts, heretofore difficult with thermosetting materials, 
are attainable with relative ease through the integra- 
tion of transfer-molding processes with preheating and 
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WHEN ORDERING 


DAVIS SOLENOIDS 


The Dean Davis Co. assures you of exactly the proper Fig. 6—Control panel as installed and wired into 
solenoid to meet your requirements AT LOWEST the equipment. All movements of the machine are 

electrically controlled and push-button actuated. 
COST. The following fundamental data should be 


taken into consideration when specifying the sole- 


noid to mest your requirements: preforming. Side slides and moveable cores can be 


automatically actuated by the die-closing mechanism. 
With measuring, preforming, preheating and mold- 


e AC or DC. ing operations being simultaneously accomplished in 
e Voltage at terminals. one compact unit, the need for auxiliary equipment 
e Lowest voltage encountered. such as preform and preheating machines is elimi- 


nated and floor-space requirements are materially re- 
duced. Storage facilities for material in the various 


e Frequency if AC. 


e Length of stroke. stages of manufacture are no longer required. Material 

e Duty-accelerating, lifting or both. Percentage of handling is reduced to loading the hopper and remov- 
each. ing the completed moldings. 

e Mechanical force characteristics along path of Direct hopper feed into an infinitely adjustable 
motion. measuring chamber for the preforms assures automatic 


selection of the correct amount of material and elim- 
inates waste and contamination. 

Manual electrical contro!s (Fig. 5) are available 
e Ambient temperature. for all movements of the machine, and are actuated 
° Maximum permissible temperature of coil. by push buttons from the operator’s position, making 
job set-ups quick and positive. The dielectric heating- 
unit adjustments are located at the operator’s position 
in a separate cabinet that may be locked to prevent 
tampering. The electrical controls and timers that 
positively control all parts of the cycle are arranged 
WRITE FOR INFORMATION, OR SEND with interlocks, overload protection, and safety devices 

SPECIFICATIONS - to prevent injury to the operator, machine or mold. 


All hydraulic and electrical components are conven- 
DEAN W. DAVIS & CO. 


iently located for maximum ease in adjustment and 
Factories in Chicago and Kentland 


maintenance. 
1006 FIRST ST.. KENTLAND. INDIANA 


e Time current will be on during and after stroke. 
e Time current will be off after stroke. 


e Conditions as to moisture, acids, fumes, dust, etc. 


Davis engineers will help you select the proper 
solenoid for your job. 

















The entire machine is designed for maximum serv- 
ice, having heavy material sections, and is built to 
exacting standards of accuracy. 
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Designed to Protect 
Fine Equipment ! 































prevent damage from possible ex- 
cess current or short circuit in this | 
Meter Testing Equipment. 





ELECTRICAL FACILITIES, Inc. knows 
from experience, that the particular circuit 
breaker illustrated here (the 3 Pole, All 
Purpose Breaker ) is sure protection against 
any dangerous increase of current from 
short circuit or any other cause. 

Says J. T. Pringle, Sales Engineer for 
Electrical Facilities, “We use Heinemann 
Circuit Breakers in the supply line on sev- 
eral of our other products, and our cus- 
tomers seem to be well pleased with this 
feature.” 


Heinemann Circuit Breakers are entirely 
magnetic. A magnetic-hydraulic, hermet- 
ically sealed time-delay unit prevents the 
breaker from trip»ing on temporary or | 
harmless excess current. 


| s 
Knopp Type TE-5 Watthour Meter Testing 


Equipment manufactured by ELECTRICAL 
WRITE US! FACILITIES, INC., Oakland, California, 


Find out how HEINEMANN CIRCUIT 
BREAKERS add to your product’s life, 
safety and sales Appeal. 
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Current's | 
| Favorite 


\ Conductor Z; 
\ Yo | 


\ 


ft 


Can be cut to any desired length, and hanked with 


either or both ends stripped, slit, tinned or bare! 


1. Cord - Set With 
PHALO Plug, Free End 
Slit, Stripped and Tin- 
ned. 


2. Cord-Set End Slit, 
Stripped, and Tinned. 


3. Cord-Set With Both 
Ends Slit and Stripped. 


4. Cord-Set With Both 
Ends Slit, Stripped and 
Tinned. One Leg Cut 
Short on Both Ends. 


5. Cord - Sets With 
Both Ends Slit, Stripped 


and Tinned. 


PHALO Line Cord Is Underwriters’ Labelled! 


PHALO Molded Line Cord Plugs For 
SAFETY - LONG LIFE - GOOD 
APPEARANCE! 
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PHALO Thermoplastic Fixture Wire 
Is the Perfect Wiring For FLUORES- 
\ CENT LAMPS, BALLAST UNITS and 


a TRANSFORMER LEADS! 
ume) Types TF, TFF 
80° Appliance Wiring Material 
(Radio Hookup Wire) 


For Complete Details Write 
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COMMERCIAL AND FOSTER STS., WORCESTER, MASS. 


Manufacturers of Insulated Wire, Cables and Thermoplastic Tubing 
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@ © New Mash-Seam Welder is Designed 
for High Production of Refrigerator Cabinets 

This mash-seam welder has been developed by the 
Federal Machine and Welder Company, Warren, Ohio, 
for making food-compartment liners for 7-, 8-, 9- and 
1l-cubic foot refrigerators. The machine is provided 
with three 300-kva, water-cooled welding transformers 
wound for 440-volt, 60-cycle, single-phase power sup 
ply, complete with individual 16-step heat regulators. 
One welding transformer is mounted in each of the 
three dual welding heads. The welding wheel spindles 
are internally water cooled. 

The main frame of the machine, composed of fabri 
cated steel structural sections with all weldments fully 
stress-relieved, has special provisions for the traveling 





Cena - “ ini a le ad 


Mash-seam welder for refrigerator liners. Each of the 
three welding heads has its own transformer and con- 
trols. Fixture carriage for the liner is at right front. 


fixture carriage and the three traveling duplex seam 
welding heads. The equipment has its own hydraulic 
system complete with hydraulic pumping unit and oil- 
cooling reservoir for supplying hydraulic fluid under 
pressure to the welding head traveling cylinders and 
fixture carriage actuating cylinder. [ach of the six 
welding heads is provided with its individual air cylin- 
der for applying weld pressure. 

The welding heads are angularly mounted to accom- 
modate the welding of the liners which occurs at a 
45-degree angle. The welding heads are manually 
adjustable, both vertically and laterally, to accommo- 
date welding of the various size liners. Changes in weld 
travel length of the welding heads are accomplished by 
changing limit-switch settings. 

The 20-gauge steel food-compartment liners are 
composed of three parts: the wrapper, which forms the 
two sides and the back, and the top and bottom, which 
are welded to the ends of the wrapper. The formed 
liner wrapper is placed in the traveling fixture carriage 
and held in place by air-actuated clamps. The top and 
bottom of the liner are then placed in position at oppo- 
site ends of the wrapper and are held in position by 
air Clamps so that they form a *4,-in. overlapping joint 
with the flanged ends of the wrapper. The traveling 
fixture carriage moves into position under hydraulic 
pressure and the seam welding heads operate simul- 
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CROCKER “=” WHEELER 
ELECTRIC MANUFACTURING COMPANY, AMPERE, 


N. J. 
A Division of The Joshua Hendy Corporation 


Branch Offices: Boston, Chicago, Cincinnati, Cleveland, Los Angeles, New York, Philadelphia, 
Pittsburgh — Representatives in Principal Cities. 





DON'T GONTRIBUTE TO LOWER COSTS 


It may be wise for you to analyze carefully the 
spring requirements of your products to make sure 
you are not wasting money through “Luxury” speci- 
fications. 
same springs for one product that you use for 
another because they “operate successfully.” Or your 
product’s present’ design doesn’t demand the same 


Possibly, through habit, you are using the 


“fussy” springs the old design called for. You may 
be using ground end springs, for example, when they 
are unnecessary, or you may specify tolerances to 
plus or minus 2 or 3% when even a 10% tolerance 
would be sufficient for the job to be done. 
Unnecessary specifications add to the cost of 
springs—and to the unit cost of products. Many 





times, product design can be altered ever so slightly 
to take advantage of a more economical and equiva- 
lent spring. 

All these things are quickly recognized by Lewis 
Spring engineers. They are experienced in all phases 
of spring design, production and applicability to pro- 
ducts. Lewis has saved manufacturers thousands of 
dollars by recommending and supplying the most 
practical and economical springs for the job. 


There is a Lewis representative near you ready 


to help solve your spring or wireform problems. We 
shall be glad to send him to see you, with no obli- 
gation, of course. Wire or write us. 


LEWIS SPRING & MFG. CO. 
2646 NORTH AVENUE, CHICAGO 47 


OQ 


PRECISION 


= SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 


taneously on each end of the liner. Upon completion of 
the weld, the fixture carriage automatically -moves out 
of the machine and the positioning clamps release the 
completed assembly, which is then removed manually, 

The complete welding cycle takes 25% seconds, 
which gives a production of approximately 90 units per 
hour, using one operator and one helper for loading 
and unloading. With modifications, notably the addi 
tion of a shuttle-type fixture carriage and enlargement 
of the hydraulic pumping unit, production on_ this 
machine can be raised to 180 units per hour, using 
one operator and three helpers. With two men sta 
tioned at each end of the machine, one crew loads th« 
shuttle-type fixture carriage while welding is being 
performed on the liner assembly which is in position 

The mash-seam type of weld is superior to th 
standard overlapping type seam weld as it requires 1 
finishing or dressing, and the enamel may be applied 
directly thereon. 


@ © Single-Pen Wattmeter Does Work of Six 

At the Thomson Laboratory of General Electric’s 
Lynn River Works, by means of a special switch and 
circuit devised by Donald F. Wilcock, a standard re- 
cording wattmeter has been adapted to show the power 
consumption of six different motors on test. A battery 


Two views of cam switch devised for taking successive 
watimeter readings of six motors on test. 


of cam actuated limit switches places the instrument 
successively into each circuit in turn without breaking 
or disturbing the circuit, yet at the instant of make or 
break, the switches carry no current, thus prolonging 
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You get MORE FOR YOUR MONEY 


in KOPP Fnginearad) GLASS 


If you have glass components in your products, the 
chances are that the actual cost of the glass is a very 
small item compared to the important part it plays in 
the salability or operation of your products. But that 
is no reason why your glass should be neglected. 

Kopp offers an engineering service that can be 
helpful to you. Whether you use glass for selective 
light transmission, beam control, protection of mech- 
anisms, visibility of interiors or other reasons, Kopp 
engineers can develop suggestions that will help you 
get exactly what you want at lowest cost. Our broad 
experience is at your disposal to help you make 
best use of the many advantages offered by this 
versatile material. 


KOPP GLASS, INC. swissvALe, PA. 
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the life of the contacts. 

The switch built for six % hp, 110 volt a-c circuits is 
illustrated in the photographs. It has six pairs of cams 
driven at 6 rev per hr by a synchronous timer motor, 
On the recording tape, each successive reading is separ- 
ated by a zero trace, and the dwell period between 






© 
& RECORDING 
= WATTMETER 


© VOLTS9O 


WEST VIRGINIA PULP & PAPER COMPANY 


e. New York.N.Y 35 E. Wacker Drive. Chicago. Ili 





FOR PERSONALIZED ATTENTION 
TO YOUR 
RESISTANCE WIRE PROBLEMS 


CONSULT JELLIFF 


When confronted with any resistance problem, 
take advantage of the diversified experiences of 
Jelliff in selecting the proper alloys for your 
specific applications. 


TO OTHER UNITS 


Generalized circuit of wattmeter connected into line 
L; by cam-actuated make-and-break switches. 





motors Nos. 6 and 1 is twice as long as the others to 
permit rapid identification of the power reading of each 
circuit at any point on the tape. 

A generalized circuit applicable to any number of 


For recommendations, literature, prices and de- 


B livery of Jelliff Quality Alloys get in touch with 
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> aor ia eee ae ae units is illustrated in the diagram. Switches Sy, and Sj, 
phone for Prompt Action. are operated by a pair of cams fixed to a common shaft , 
JELLIFE SALES REPRESENTATIVES rotated by timer motor T. Loads L; are normally sup 4 
BOSTON, MASS. Phone: LIBERTY 1277 NEW YORK, N. Y. Phone: CALEDONIA 5.1776 plied through the normally-closed positions of the single- ; 
White Sales Co., Room 502, 10 High St. R. B. Dana Company, 101 Park Ave. p yle-double-throw switches Sip- 
Tee Chenin oe 5-1205 For the program switch illustrated, the operating 
CEVEANe, omo Phone: MAM! 8585 PITTSBURGH, PA. seeninen ein angle of the a cams is 40 deg and of the b cams, 30 deg. 


A. J. Loeb Sales Co., 1836 Euclid Ave. So. 


LOS ANGELES, CALIF. Phone: TRINITY 7353 
Perlmuth-Colman Associates, 942 Maple Av. 


MINNEAPOUS, MINN. Phone: GENEVA 3373 
Volco Company, 622 McKnight Building 


Wm. M. Orr Co., 1228 Brighton Rd. 


ROCHESTER, N.Y. Phone: MONROE 5392 
J. R. Hanna, P. O. Box 93, Brighton Station 


SEATTLE, WASH. Phone: SE-0193 


Perimuth-Colman Associates, 704 Third Av 


HULL, QUE., CANADA 
Mica Co. of Canada, Ltd.. P. O. Box 189 
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STRAIMERS + FILTERS 


CONNECTICUT 





In recording the power of the i-th circuit, switch Sj, is 
first closed by its cam, placing the current coil of the 
wattmeter in series with the normal circuit. For 5 deg 
of cam travel, however, the current coil is shorted by 
switch Sj, and the voltage coil is de-energized, so that 
a zero trace is produced on the recorder. When switch 
Si» is operated by its cam, the circuit to the voltage coil 
is closed and simultaneously the short removed from the 
current coil. The voltmeter then records the power con- 
sumed by l;. The instrument is removed from the cir- 
cuit by returning first switch Sy, to its normal position 
and 5 deg later, switch S\,. Thus at no time is load L; 
actually disconnected from the line. 
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Call BUILT INSIDE 
Cal LOOKING OUTSIDE 
Call LOW COST PROTECTION 


FOR SMALL MOTORS 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 


PLAINVILLE, CONNECTICUT 


OTHER FACTORIES AT NORWOOD, OHIO + SAN FRANCISCO «+ SEATTLE + NORTH HOLLYWOOD 
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* © Research Engineers Study 
New Thermal Phenomenon of Unknown Value 

A “hot-cold pipe” 15 in. long and 1 in. in diam that 
converts ordinary compressed air into both hot and 
cold air without the aid of moving parts has been built 
by Westinghouse research engineers. As yet scientists 
have no explanation for the phenomenon though it is 
conjectured that the cause may be a frictional effect 
between gases moving at different velocities. To study 
the principle involved, a working model has been made, 
pictured herewith. 

In operation compressed air is pumped into a nozzle 
at one end of the pipe. There it strikes the inner wall 


The “hot-cold pipe” constructed at the Westinghouse 
Research Laboratories. Hot or cold air may be tapped 
from either end of this model. However, as shown 
above, warm air is being drawn off at the left end 
while cold air is coming from the opposite end of the 
pipe. A thermocouple in each orifice is connected to 
a millivoltmeter, the reading of which is the em{ 
generated in the hot and cold junctions, directly con- 
vertible into temperature difference. 


of the pipe tangential to the diameter and is converted 
into a whirlpool of spinning gases. The air in the 
center becomes cold almost instantly while that on 
the periphery gets warm. The cold air is drawn off 
through a %-in. opening at the center of one end, while 
the warm air is tapped from the periphery. 

With the original tube 9 in. in diam, R. Hilsch. 
its German inventor, claims to have produced simul 
taneous jets at 154 F and 10 F. The present model 
has purposely been constructed larger in diameter to 
expedite instrumentation for scientific study. For this 
reason it gives a temperature difference of only a few 
degrees. 

Low efficiency rules out commercial application at 
this time, but like the “blue glow” in Edison’s experi 
mental electric light that led to his invention of the 
first electronic tube, it may lead to unexpected develop 
ments. Even now it holds promise as a handy labora 
tory tool for making cold as simply as a Bunsen burne: 
makes heat. 





James T. Watson, former president of Meissner Manufac- 
turing Co. and until recently manager of the Meissner Division 
of Maguire Industries, is now a member of the board of direc- 
tors of Potter & Brumfield Manufacturing Co., Princeton, Ind. 
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Sweet music—the kind that makes satisfied customers—is 
yours when Alliance phonomotors drive your turntables, 





record changers and recorders. 






Manufacturers, retailers and service shops everywhere like 
to ‘make ‘em move” with Alliance. That's because Alliance is 
the recognized leader when it comes to turning out little 
motors in large quantities at low cost. 








For original equipment or replacement the years have proved 
that Alliance assures trouble-free performance and long life! 







THE NEW MODEL 80 “Even-speed” 
phonomotor is smooth, cool running and 
quiet. Larger bearings with ample oil 
reservoirs prolong life. New shock 
mountings almost eliminate vibration of 
motor and idler plate. Equipped with 
60 cycle friction rim-type drive. 


NEW USES—For automatic and non- 
automatic electronic control devices and 
the power sources to actuate mechanical 
or push-button controls, Alliance motors 
IN MIND offer the most practical engineering 
economy in advanced designs. 























ALLIANCE MANUFACTURING COMPANY e ALLIANCE; OHIO 


EXPORT DEPARTMENT; 401 BROADWAY, NEW YORK 13, N. Y 
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A KESTER FLUX 


for Every Soldering Job! 
ay 
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@ For every soldering operation that requires a sepa- 
rate flux, there’s a Kester Flux in the exact formula to 
do the best job. Kester Fluxes are laboratory tested, 
and manufactured to eliminate the risk of failure in 


any solder requirement. 


@ Nearly half a century of research in the laboratory 
and practical experience in the plants of industrial 
users have provided Kester engineers with the basis for 
the scores of flux formulas Kester manufactures for in- 


dustry today. 


@ This huge fund of flux and solder knowledge is at 
your disposal. Write fully at any time for prompt assist- 


ance on any solder question. There is no obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 
; Eastern Plant: Newark, N. J. 

anny saat Canadian Plant: Brantford,Ont. 
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® © Broaching Is Effective Method 
for Removing Burrs from Stator Cores 

Broaching the narrow openings of slots in stator 
cores of small precision-built motors is considered the 
most effective method of removing burrs and small 
irregularities in stacking at the General Electric Com- 
pany. It offers definite advantages over other methods 
tried. Filing, for example, tends to open up the end 
section of the slots and not clean up the center section, 

Cores worked in this manner are suitable for winding 
with the finest wire, either by hand or mechanically, 
Also, width of openings can be held to the proper size 
and maintained throughout their entire length. Not 
only is a better quality obtained, but cost is consider- 
ably less, and time required for broaching is about 
one-fifth the filing time. 

A broaching tool with a lead and one set of cutting 
teeth is started in the core by hand. Tool and stator 
are then placed holding fixture, with a cap. for 
each end which fits tightly to prevent flaring of the 
end punchings. A small power broach is used to force 
the tool completely through the core, letting it fall into 
a padded receptacle to prevent breakage. The broaching 
tool is “floating’’ with respect to the ram of the broach 
because of the skew or angular pitch of the slots. 


® @ Magnetic Water-Level Control 
Has No Stuffing Boxes or Bellows 

A boiler water-level control, with which may be 
combined a conventional water column with gage glass 
and pet-cocks, uses magnetic principles to avoid trouble 





Fig. 1—At left is a conventional water column equip- 

ped with Magnetrol for automatic regulation of water 

level. At right is a cut-away section of the column 

» show the float inside and, above, the Magnetrol 
with cover removed. 


some stuffing boxes, bellows, or other means of con- 
necting the motion of the float with mechanism outside 
the column. It is called the Magnetrol and is made 
by the Magnetrol Inc. division of Fred H. Schaub 
Engineering Company, Inc., Chicago. 

A float ball, especially designed to resist corrosion 
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of your product 


Whatever miniature lamps you need... incandescent 
or neon-glow...GENERAL ELECTRIC makes ‘em all! 


What can these 
little bulbs do for 
your product? 


This brief check list of 
typical uses may suggest 
an idea to you: 


Illuminated dials 
Decorative light effects 
Safety lighting 
Pilot lights 
Lighted toys 
Inspection lights 

_ Lighted signals 
Numeral indicators 
Night lights 
Pinball games 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


HAT progressive manufac- 

turer doesn’t ask himself al- 
most daily—‘‘How can I make my 
products more useful, more saleable, 
more profitable ?’? Many designers 
answer that problem by using in- 
expensive miniature G-E light bulbs 
to add safety, convenience and 
beauty toa wide variety of products. 


Whatever job you may have for 
miniature bulbs, there is a G-E 
lamp that will suit your purpose 
exactly. General Electric’s line is 
complete—all sizes and types—all 
wattages and voltages — filament 
and neon-glow lamps—for delicate 


service or heavy duty. And the 
high quality of every bulb is backed 
by G-E Lamp Research. 


To make sure you get the right 
lamp for your application, entrust 
the selection to specialists who 
know all kinds of miniature lamps 
intimately. G-E Lamp engineers 
have the experience and practical 
knowledge to assist you. Call your 
nearby G-E Lamp office for full 
information. Ask for your copy of 
“Big Jobs for Small Bulbs”’. 


General Electric Co., Lamp Dept., 
Nela Park, Cleveland 12, Ohio. 


G-E LAMPS 


GENERAL @ ELECTRIC 














for many years, is connected through a rod to a stainless- 
steel (magnetic) piston sliding freely in an enclosing 
tube made of non-magnetic material. Close to this 
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C Pat A Cc b PR Ovi D Fr & Fig. 2—Principle of operation of the Magnetrol is 
simple magnetic attraction. The stainless-steel piston, 

A ¢ T U ATI N G e L i M E Ni T S with water-level normal, attracts the swinging alnico 
magnet which tilts the attached mercury switch to ac- 

tuate appropriate control circuits. When water level is 

King-Seeley's Electric “Telegage” fuel, oil below normal the magnet swings away, actuating other 
pressure and temperature indicators employ circuits to bring about restoration of the water level. 


coils on thermostatic bimetal elements. Igni- é , . ; 

tube is a C-shaped alnico magnet fastened to a pivoted 

bracket which carries a three-point mercury switch. 
When water level is normal, the stainless-steel piston 


ei tion current heats the coils in the fuel tank 
and dash units shown. The bending reaction 


of the heated bimetal breaks the contact; attracts the swinging alnico magnet, holding the mercury 
the bimetal cools and the contact is again switch in position for appropriate connection to control 
closed. With full tank, float pressure is greater and indicating circuits. When the water level is low, 


the stainless-steel piston is too low to attract the alnico 
magnet which therefore swings away, elevating the 
mercury switch and closing control circuits which result 


and more heat is required to break the con- 
tact in the tank “sender”; the similar greater 


bending of the bimetal in the dash “receiver” in water being pumped into the boiler. 
pulls the needle over to “full” point. Thus the Current-carrying capacity of the mercury switch is 
Electric Telegage “double bimetal circuit” ample for controlling the feed pump when low water 


. ; is indicated, shutting off the fuel to the firebox, and 
. provides a steady accurate reading. : ; : 
. operating a low-water alarm. The equipment is de- 
. Chace supplies the bimetal for the actuating signed for pressures up to 125 lb and up to 250 Ib. 


element in this and a great many other tem- 


perature responsive devices where precisio' Symposium on NBS Casting Resin 
performance is paramount. 


) Sponsored by the National Bureau of Standards, a tech- 
nical symposium on the NBS casting resin developed by the 
. 

| SA 

| “ 

. 


bureau for high-frequency applications will be held in Wash- 
Co ington, D. C., on October 16 at 9:30 a. m. It will be held 
A in the conference room of the bureau’s materials testing labora- 


tory and is open to the representatives of industry and gov- 
ernment. The casting resin was described in an article titled 
“Styrene-Base Potting Resin for High-Frequency Circuits,” 


TP 
Thermostatic Bimetals 


1608 BEARD AVE. + DETROIT 9. MICH appearing on page 120, September, 1947, ExrectricaL MAn- 
UFACTURING. 
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Vapomat automatic electric insecticide 
sprayer. Courtesy, West Disinfecting Co. 


For protection against... 





OILS 
SOLVENTS 
HEAT 
ABRASION 
FLEXING 
AGING 


@ the cord of this new insecticide sprayer 


The cord is an important part of an electrical tool or 
appliance. It should be safe . . . long lasting . . . assure 
trouble-free operation. That’s why this new insecti- 
cide sprayer comes equipped with a neoprene-jack- 
eted cord. For tough, durable neoprene resists attack 
from solvent-base insecticides . . . withstands contact 
with oils and grease . . . stands up under abrasion and 
constant flexing. A neoprene-jacketed cord is your 
customer’s assurance of dependable performance. 


It will pay you to specify neoprene-jacketed cord 
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is jacketed with DU 





Tune in to Du Pont “‘CAVALCADE OF AMERICA,” Monday nights—8 p. m. EST, NBC 


PONT NEOPRENE. 


on your tools and appliances. It’s your most depend- 
able guard against all the deteriorating influences 
that cause premature cord failures. Remember— 
Quality tools deserve quality cord. 

Have you written for your free subscription to The 
Neoprene Notebook? Don’t miss its interesting stories 
about new and unusual neoprene applications. They 
may give you valuable ideas. 

E. I. du Pont de Nemours & Co. (Inc.), Rubber 
Chemicals Division F10, Wilmington 98, Delaware. 


HERE’S WHY NEOPRENE DOES SO MANY 
JOBS SO WELL! 
High tensile strength, resilience, low permanent distortion. 
Tough and durable, resists abrasion and cutting. 

Superior resistance to sunlight, aging, ozone, and heat. 
Resistance to deterioration by oils, solvents, chemicals, acids. 
Superior air-retention, low permeability to gases and fluids. 


Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 
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BETTER THINGS FOR BETTER LIVING 
«+ « THROUGH CHEMISTRY 








































Attention: Manufacturers of 


Small Appliances— 


Do you have immediate need for 


- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


- HEATING ELEMENTS? 
- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 


4. WAYS TO END ALL CORD 
MMe tay em TTL 1s y 


0 


STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. _ All 
types Reg. U. S. Pat. Off. 


INSULATED TYPE aed FOR 
: - SAMPLES 


WIRE BINDING ==>, s 

SLEEV ting fray- ; Le ; AND 
ing of cord ends, these e i 
specially-treated rubber | — = P ] "roars 


Rhy 


LICK-ON TYPE 


tubes are available in five i TODAY! 
sizes to fit wires to .790 a 


GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 


@ © New International Relationships 
in Electrical Standardization 


Affiliation of the International Electrotechnical Com- 
mission (IEC) with the International Organization for 
Standardization (ISO), announced in ELEcrricar 
MANUFACTURING for August, page 236, is discussed in 
detail in the August number of Jndustrial Standardiza- 
tion, the official organ of the American Standards Asso- 
ciation. The nature and significance of the actions 
taken are presented by L. F. Adams, president of, the 
U. S. National Committee of the IEC, and by Cyril 
Ainsworth, technical director of the ASA and Ameri- 
can delegate to the ISO. 

The resolution effecting the affiliation, unanimously 
adopted, was as follows: 


“The IEC agrees to affiliate with the ISO and 
hereby adopts the ISO constitution and is pre- 
pared to cooperate immediately as the Electrical 
Division of ISO in accordance with Article 12 
of this constitution on the condition that the name 
and technical procedure of IEC be maintained.” 


Administrative steps leading to the amalgamation of 
secretariats and of budgets of the two organizations 
are now being taken. 

The IEC was first organized as a result of action 
taken at the St. Louis Electrical Congress in 1904. 
Its object has always been to provide the permanent 
machinery whereby any international problem of 
standardization in an electrical field can be given con- 
tinuous study, rather than intermittent study at infre- 
quent international conferences. Comprising 26 na- 
tional committees, each representative of all sections 
of the electrical industry within its respective country, 
the IEC is constituted to undertake any and all prob- 
lems of electrical standardization. Recommendations 
of the IEC represent an international consensus and 
are accepted by the national committees for international 
purposes. There is no obligation to promote their 
acceptance within any country except with the willing 
consent of industry, but actually IEC recommenda 
tions are being increasingly recognized and employed 
so far as practicable. 

The commission now has 33 technical committees 
plus a special committee on radio interference. Since 
1931, the U. S. National Committee of the IEC has 
conducted, as an agent, the international business of 
the Electrical Standards Committee of the ASA, using 
for that purpose the machinery of the ASA. With the 
new affiliation of the IEC with the ISO, electrical 
standardization is fully organized in the local national 
and in the world-wide international fields. 

U. S. National Committee has been assigned by the 
IEC the secretariat of six committees, three on prime 
movers, the others on electric and magnetic magnitudes 
and units, letter symbols, and coordination of insulation. 

One indication of need for more work in international 
standardization of electrical concepts is found in a 
paper presented by four engineers of General Elec- 
tric’s Transformer Division before a recent meeting 
of the American Institute of Electrical Engineers. “‘A 
sustained cooperative effort,” they said, “could result 
in a reduction in these differences of the varying 
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Courtesy SANDEL Mfg. Co., makers of Fluorescent Lamps 


wy arE CORNISH wire prooucts 
SPECIFIED BY THIS LARGE MANUFACTURER 
OF FLUORESCENT PRODUCTS? 


Because their Engineering Department knows by test 
that they. will give faithful and enduring per- 
formance and meet all the requirements of the 
specifications of the Underwriters’ Laboratories. 


Because their Production Department finds that they 
have those qualities essential for quick installa- 
tion and come packed in such manner as to 
assure maximum ease in handling. 


Because their PURCHASING Department realizes 
that these Quality Products, backed by de- 
pendable service, are sold at prices that spell 
true economy... 


UN Rita Le 


19 Park Row » New York City, 7 





standards of different countries and in the develop- 
ment of a set of yardsticks whereby the standards of 
one country could be compared with those of another 
country and expressed in definite numerical relation- 
ships.” 

It was pointed out that the establishment of stable, 
world-wide standards for electrical goods would make 
it possible for purchasers to compare and evaluate bids 
on goods offered by manufacturers in various countries, 

In citing different transformer standards for kva 
ratings, the engineers said: “According to ASA 
standards, the apparatus must be capable of delivering 
simultaneously the voltage and kva ratings shown on 
its rating plate. Under International Electrotechnical 
Commission standards, the official kva rating of the 
equipment appears to be calculated on the no-load volt- 
age of the secondary winding multiplied by the rated 
current of the winding. Australian standards specify 
that the apparatus shall carry its steady non-inductive 
rated load continuously, without exceeding the specified 
temperature rise when the primary service voltage at 
the rated frequency is applied to the primary winding.” 


© © Flux-Bearing Flame Strips 
and Cleans Enameled Coil Wires 

By using a piece of equipment that is made primarily 
for brazing and silver soldering operations, the lighting 
division of the Westinghouse Electric Corporation has 
greatly improved upon previous methods of tinning the 
terminals of small enameled wire coils. After a coil 
is wound, it is necessary to remove the enamel insula- 
tion for one inch from each end and then to tin this 
terminal with soft solder. 

Removing the enamel by mechanical means was so 
slow that recourse was had to burning it off in the 
flame of a small oxy-gas brazing torch. This method 
was faster but it left a deposit of oxide and soot on 
the wire, which had to be removed with emery paper 
before a good tinning job could be done. The clean-up 
operation was noticeably a time waster. 

Some tests were then made with a special unit con- 
nected into the fuel gas line which supplies gas to the 
torch. The results were so satisfactory that enough 
units were installed to take care of the entire produc- 
tion. Each of these units consists of a container filled 


| with properly compounded fluxing ingredients carried 
| in solution in highly volatile and inflammable liquid. 


A regulating and by-pass valve permits operation with 


| any desired amount of flux. The interior contains a 


cotton wick which is kept saturated with flux solution. 
The fuel gas passing through the apparatus picks up 


| the flux in vapor form and delivers it to the torch in 


the gas. The flux is in the flame. 
The operation is extremely simple. Coils come to 


| the station. with a slight excess of wire on each coil. 


The operator loosens the ends, holds an end in one hand 
and the coil in the other, starts the torch by pressure 
on the pedal, passes the wire through the flame at the 
proper place, allows it to get white hot at the point of 
cut-off—and a slight pull separates the scrap end. The 
wires are secured in the coil. with adhesive tape, the 
stripped ends exposed. Each end is dipped first into 





| the flux, then into the molten solder—and is tinned, 


ready for final assembly. 
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WITH SITUS LEATHER 
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CHICAGO RAWHIDE MANUFACTURING COMPANY 


69 Years Manufacturing Quality Mechanical Leather Goods Exclusively and Now Sirvene eee ed 


PHILADELPHIA e CLEVELAND ¢ NEW YORK e DETROIT * BOSTON e¢ PITTSBURGH ¢ CINCINNATI 


Manufactured and Distributed in Canada by SUPER OIL SEAL MANUFACTURING CO., Ltd.— Hamilton, Ontario 
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(): EXPORTS are still in the limelight as for 





the second month in succession the country’s 

export trade dipped from the previous record 
levels. Overall July exports, according to the Bureau 
of the Census, dipped to $1,139,200,000, off by 7 per 
cent from the June total and by about 19 per cent from 
the postwar high of $1,408,000,000 chalked up in May. 
(Lend-lease and UNRRA shipments represent a rela- 
tively small proportion of the export shipments. The 
commercial, or so-called “cash” shipments in July, 
amounted to $1,113,000,000. ) 

Merchandise exports for the first half of 1947 have 
been running at an estimated annual rate of over $15 
billion and this business has constituted a strong prop 
under our postwar economy. It is obvious that any 
violent or precipitate decline would have serious effects. 
But a recent shift in the thinking of the economists 
reflects a strong tendency to accept a decline in exports 
as inevitable and to see that decline as gradual and 
orderly. A drop in export trade, while not actually wel- 
come, is seen as having many compensating features in 
correcting current inflationary trends. “From the nar- 
rower viewpoint,” as the National City Bank of New 
York says in its September monthly letter, “it is 
nevertheless true that exports have been an inflationary 
influence, and will continue to be so if the trade con- 
tinues so drastically one-sided. When goods are shipped 
out of the country the purchasing power created by their 
production and sale remains in the country, and when 
we ship more goods than we receive, the total purchasing 
power increases relative to the supply of goods. Export 
demands have prolonged and intensified shortages and 
boosted prices. Conversely, relaxation of the export 
pressure will produce a more normal and orderly situa- 





Industrial output dipped in July for the 
fourth month in a row. August figures how- 
ever are expected to show improvement and 
general business conditions continue to re- 
flect optimism . .. But exports are down again. 





tion. Domestic needs will be better supplied, in cases 
where shortages are still present.” 

Meanwhile industrial output slipped again for the 
fourth consecutive month and in July the Federal Re- 
serve Board’s seasonally adjusted index went down to 
178, a six-point drop below the June figure and off by 
12 points from the March postwar high of 190. (The 
1935-39 average is taken as 100.) To some extent the 
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decline was attributed to certain influences described 
as of “temporary nature’, such as drop in steel pro- 
duction early in July owing to the coal shortage and to 
seasonal mass vacations. August figures when released 
are expected to show an upward swing. Although fac- 
tory production has dipped, general business conditions 
as reflected by retail trade figures were generally main- 
tained at high levels. Employment, too, continued high. 

The overall picture is therefore apparently on the 
bright side and this is mirrored in several recent busi- 
ness surveys. The National Association of Purchasing 
Agents, reporting on August trends, states that its mem- 
bers generally “sound a distinct note of optimism on 
current business conditions and for their continuance 
well into the fourth quarter (of 1947).” The slight 
downward trend reported in June has been halted. Pur- 
chasing agents reporting increases in business now run 
2 to 1 over those reporting decreases. A majority, 60 
per cent, indicate no change in the high level of output 
that prevailed for the past several months. But optimism 
is not altogether free of danger warnings. The purchas- 
ing agents appear realistically aware of the danger to 
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dust..dirt.. but 
No SWITCHING TROUBLE 


WITH THE be O 


Awe 

‘Pha row ‘p of the Electro- 
Pointer pencil shorpener, manu- 
factured by Triple ‘‘E'’ Products 
Company, St. Louis, Missouri. 
Honeywell Mercury Switch, 
shown oat top center, controls 
operation, 


CON-TAC-TOR 


NE 


Remember these 


ADVANTAGES 


A typical switching problem solved with a Honeywell Mercury Switch. 


The Electro-Pointer electric pencil sharpener needs switching unaffected by dust 


Ease of Actuation . . balanced, 
and light in weight, Con-tac-tors 
operate with little energy. 


Positive Contact. . . 
switches are sealed against dust, 
gases, corrosion. No danger of 
arcing or fouled points. 


Honeywell 


Long Life . . . fewer moving parts, 
simplified assembly means depend- 
able, economical operation 


Variety of Types .. means wide 
range of applications, increased de- 
sign opportunities 
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Honeywe 


and dirt. Ease of actuation is another requirement because one of the Electro-Pointer’: 
advantages is simple, speedy operation. And the need for freedom from mechanical 
failure is obvious with any switch that may be subject to continuous operation. 


On every count, the Honeywell Mercury Switch provides a direct, practical 
answer. Fouled points cannot occur, because contact is made within a vapor-proof 
glass tube. Low angle operation—some Honeywell switches are actuated by 
a tilt of less than one degree—requires but a pencil point touch. And with fewer 

moving parts, no complicated mechanisms or assemblies, dependable, trouble- 
free performance is assured. 


For your switching needs, Honeywell Mercury Switches may offer greater 
latitude in design, improved performance or greater economy. Write for the 
Mercury Switch catalog or the services of a Honeywell engineer. Minneapolis- 


Honeywell, Minneapolis 8, Minnesota. 


In Canada: Toronto 12, Ontario. 


ae, oe eee oe en? 


i a ae > 
























You save production time, trouble and tool costs by using the many 
stock molded knobs offered by Rogan. These are supplied without 
tool charge . . . ready for immediate delivery. Available in a wide 
variety of sizes, shapes and colors. Smartly styled, quality made. 
Markings, graduations and numerals, can be branded in ‘deep re- 
lief’, on blank parts in accordance with your specifications. What- 
ever your knob requirements may be, — is fully equipped to 
supply you faster, better, more economically. 


Send for New Free Catalog... 


Shows complete line of stock molded knobs, com- 
pression molded parts, ‘deep relief’ branding and 
other valuable data. Send for your free copy NOW! 


2001 S. MICHIGAN AVENUE 
R 0 G A N B R 0 T H E R CHICAGO 16, ILLINOIS 
Compression Molders and Branders of Plastics 








SEND BLUEPRINTS 
a SPECIFICATIONS— 
7” NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture, 


Boer facilities are unex- 
celled for stamping, punch- 
ing, drilling, topping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 

















our own economy inherent in the delicate and disturbed 
political and economic situation abroad. 

Price-wise, the overall tendency has been upward, 
but there has been evidence of much greater restraint in 
industrial materials and equipment. than there has been 
on the consumer front where prices for daily bread-and 
butter: items have been zooming to almost fantasti 
limits. Steel and steel products, as expected, have gon 
up, but in other materials the prices are being held dow: 
as supplies begin to come into balance with demand 
Notable in this group are copper, brass, lead, and 
plastics. Certain vegetable oils, such as linseed oils, 
promise to be in more abundant supply, and this should 
help to reduce prices of protective finishes, where the 
oils are used as drying agents. Straw in the wind is 
the emergence of “de-escalator” clauses in many con 
tracts for industrial materials and equipment which 
specify that orders are to be executed at the price in 
effect at the time order is placed or at price ruling at 




















Calendar of Meetings 










Oct. 6-7—Fifteenth Annual Meeting, Packaging Ma- 
chinery Manufacturers Institute, Hotel Sheraton, Spring- 
field, Mass. 

Oct. 7-8—Second National Farm Electrification Con- 
ference, Claypool Hotel, Indianapolis, Ind. 

Oct. 14—Meeting, Oil-Heat Institute of America, Chi- 
cago. 

Oct. 16-17—National Conference on Industrial Hy- 
draulics (formerly Hydraulic Machinery Conference), 
sponsored by the Armour Research Foundation and the 
Graduate School of the Illinois Institute of Technology, 
Hotel Continental, Chicago. 

Oct. 18-24—29th Annual National Metal Congress and 
Exposition, sponsored by the American Society for 
Metals, International Amphitheatre, Chicago. 

Oct. 20-24—Annual Meeting, American Society for 
Metals, Palmer House, Chicago. 

Oct. 20-24—Annual Meeting, American Industrial Ra- 
dium and X-Ray Society, Continental Hotel, Chicago. 
Oct. 20-24—28th Annual Meeting and Exposition, 
American Welding Society, Chicago. 

Oct. 21-23—Annual Meeting, American Standards As- 
sociation, Waldorf-Astoria Hotel, New York City. 

Oct. 27-29—1947 Fall Meeting, American Gear Manu- 
facturers Association, Edgewater Beach Hotel, Chicago. 
Oct. 27-Nov. 1—Annual Meeting, National Electrical 
Manufacturers Association, Hotel Traymore, Atlantic 
City, N. J. 

Oct. 30-Nov. 1—Semiannual Meeting, American So- 
ciety of Tool Engineers, Statler Hotel, Boston. 

Nov. 2-5—Exhibit, Laundry & Dry Cleaners Machinery 
Manufacturers Association, Auditorium, Atlantic City, 
N. J. 

Nov. 3-5—1947 National Electronics Conference, spon- 
sored by American Institute of Electrical Engineers, 
Institute of Radio Engineers, and others, Edgewater 
3each Hotel, Chicago. 

Nov. 3-7—Second International Lighting Exposition and 
Conference, National Electrical Manufacturers Associa- 
tion, Hotel Stevens, Chicago. 

Nov. 3-7—Midwest General Meeting, American Insti- 
tute of Electrical Engineers, Congress Hotel, Chicago. 
Nov. 17-19—Annual Rochester Fall Meeting, Institute 
of Radio Engineers and Radio Manufacturers Associa- 
tion Engineering Department, Sheraton Hotel, Rochester, 
a. a: 




























































































For additional news of coming meetings 
and expositions, see the Trade Associ- 
ations and Technical Societies section. 
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Sp 
WE DEAL IN TOMORROW... 


The ingots of raw aluminum feeding into our rolling mills today will become 
important components of tomorrow’s finished products. To satisfy the varied indus- 
tries which we serve, our work in design, in alloy, and in finish must always be months 
ahead of ‘‘today’s’’ most modern advancement. 


In the 49 years that we have worked with aluminum, we have come to know intimately 
its wealth of application. Over almost half a century we have equipped ourselves and 
trained our men to handle aluminum swiftly, effectively, and economically. 


This knowledge and equipment, plus the developed skill of the ‘‘metal men of Mani- 
towoc,”’ is at your command. Use it today, for your tomorrow. 


Machine Shop and Die-Making Facilities 


A CONTRACT Four Large Fabricating Plants 


PLACED WITH US Spacious Aluminum Rolling Mills 
Wide Range of Stamping Presses ALSO MAKERS OF 


EXPANDS YOUR PLANT — Heat-Treating Equipment MIRRO 


TO INCLUDE: Gas and Electric Welding The Fineet Aleninen 
Complete Finishing Equipment Cooking Utensils 


CONTRACT, AUTOMOTIVE AND _ AVIATION DIVISIONS 


NINTH ANNUAL PRODUCT DESIGN NUMBER 








ABSOLUTE RESOLUTION 


OF 0.06% 


for Pressure 
Measurement 
















































Fairchild Precision Linear Potentiometer 


This is actual performance data of Fairchild’s low torque Linear Potenti- 
ometer—a small precision instrument of 5,000 ohms overall resistance. 
Application: Telemetering extremely accurate electrical pressure meas- 
urements from 0” to 100” Hg abs. Sensitivity: Absolute resolution of 
0.06% (from 1,600 turns on a single-turn mandrel) and 0.12% linearity. 
Dependability: Sustained linearity over several million pressure fluctua- 
tions. Construction: Precision engineered for quantity production with 
long-life gold, platinum and silver alloy contacts. For complete data 
address: Dept. ‘F’, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 


Cl” CAMERA 


AND INSTRUMENT CORPORATION 


| ANOTHER 
SPECIAL BY 
PROGRESSIVE 














time of shipment, whichever is lower. 

But economists agree that restraint in prices on the 
industrial front alone cannot keep us out of an infla- 
tionary spiral unless consumer goods also come into line. 
The prices of butter, eggs and meat may seem far re- 
moved from the problems of the industrial manufac- 
turer, but it is simple arithmetic that if the consumer 
can’t buy both groceries and new appliances, he'll bw 
the groceries. 

Looking forward beyond the immediate problems, a 
cheerful note is struck, however, in the annual report 
for the fiscal year 1946-47 issued by the American 
Management Association. Consensus of executive 
opinion holds that readjustment from inflation “might 
be painful, but will probably be short.” It goes on to 
advise caution for the immediate future, but encourages 
optimism from a long-term view. 


FHP Motors in Better Supply 

Production figures in industrial equipment, compon 
ents and materials show mixed trends. A report on 
motors and generators sales for the first half of 1947 
has been made available by the National Electrical 
Manufacturers Association and a condensed table of 
the more important items from the standpoint of volume 
appears on page 282. A comparison of the NEMA 
figures with those issued during 1946 by the late Civilian 
Production Administration is not advisable because the 
NEMA report is based on figures from member-com- 
panies as indicated in the table, while the CPA reports 
were based on a much larger number of participating 
companies. The overall supply situation in fractional 
horsepower motors appears considerably improved, 
and it is noticeable that delivery dates have been con- 
siderably shortened. 

From the standpoint of orders received, motors and 
generators (fractional-horsepower motors excepted) 
were down in the second quarter of the year, according 
to NEMA’s quarterly index. Compared to the first 
quarter, the index has slipped down to 394 from 459, 
representing .a 14-per-cent loss. (Average quarter of 
1936 is taken as 100.) The components of the NEMA 
index are: A-c generators, engine and belt driven, all 
sizes; integral-hp motors, polyphase induction, 1-200 
hp; integral-hp motors and generators, d-c, 1-200 hp, 
34 to 150 kw inclusive; synchronous motors, all sizes; 
integral-hp motor generator sets, all types, 34 to 150 
kw; and integral-hp single-phase, 1 hp and larger. 

NEMA indexes have also been published in appliance 
categories. June index for electric household refrig- 
erators (covering domestic unit sales billed) went up 
to 170, an advance of 4 per cent from 164 in May. 
A substantial increase was reported in the June index 
for unit sales billed in major appliances, which include 


/ 


electric ranges over 2'4 kw; electric storage water 
heaters; vacuum cleaners, standard size; electric 
washers, standard size; and electric ironers. The June 
index rose to 367 as against 346 in May. 

In materials, steel holds the spotlight and, despite 
continuing high production rates, supplies are still short 
of matching demand. Particularly tight is the situation 
in sheet and strip. According to the American Iron and 
Steel Institute, some 2,500,000 tons of annual ingot- 
making capacity will be added to the steel mills during 
the remainder of 1947 and in 1948. Whether steel capac- 
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They like its lasting luster and the ease with which it can be kept 


clean. You'll like stainless steel, too, for it will give your products 


strength and toughness, as well as eye appeal. And remember stain- 
less steel is available in as many as 8 different permanently lustrous 
finishes—ranging all the way from dull satin to mirror-bright. If 
you're interested in how others are using this versatile metal in 
the design of their products, write to Department E-10 for our 
monthly publication ELEcTROMET REVIEW. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street [[qfg New York 17, N. Y. 
PRODUCERS OF ALLOYS THAT MAKE STEEL STAINLESS 





NINTH ANNUAL PRODUCT DESIGN NUMBER 





Timing Accurate 


Motor 






















Dependable 


Hardened Steel Shafts 
— operate in 

Babbitt Bearings 
bathed in oil— 


THAT’S ONE REASON WHY 
USERS HAVE LEARNED TO EX- 
PECT Lasting Accuracy FROM 


SNGHIRIGIN 


TIMING MOTORS 
AND 
TIME MACHINES 


Ask any time machine maker—any elec- 
tric clock repair man—what motor outlasts 
all others, and he'll say “SYNCHRON”. In 
these tiny motors, all pinions and shafts are 
of steel, operating against polished brass gears 
—for least possible wear. All bearings are 
genuine Babbitt, lubricated by a sealed-in 
supply of oil surrounding all moving parts 
(patented process). SYNCHRON timing mo- 
tors and time machines are designed, pat- 
ented, and built for dependable, trouble-free 
service. Write for complete engineering data 


HANSEN MANUFACTURING CO., INC. 
Princeton 4, Indiana 
(Established 1907—a Pioneer in Synchronous Motors) 


i i 


Time- 
Tested 


Timing 


Machine 





ity should be broadly increased is a hotly controversi:] 
question, with the steel makers displaying a cautious 
attitude on the grounds that a recession is due to come 
along within the next few years. Indicative of the acute 
situation in steel is the movement by groups of stee! 
users to purchase existing steel mills to protect thei: 
own requirements. A recent instance is the purchas: 
of the Phoenix Iron Company, Phoenixville, Pa., by a 
group of manufacturers, including the Pioneer Gen-E 







Motors and Generator Sales Billed 
First Half 1947 


(Source: National Electrical Manufacturers Association) 





Value and Units | Value and Units 
First Quarter | Second Quarter 
(Units shown (Units shown 

in parenthesis) | in parenthesis) 





























Types 






Fractional-hp motors, gener- 
ators and motor-generator sets | 
—all types. Including dyna- | 
motors, frequency converters, | | 
etc., of the fractional-hp size:* 





Aircraft motois, generators $ 4,810,528 $ 2,399,893 

and motor-generator sets (364,302) (106,306) 

Universal motors and parts $ 3,715,183 $ 4,756,332 
(562,209) (704,061) 

Shaded pole motors—all types, 

rated at 1/30 hp, 1725 rpm and $ 1,674,089 $ 2,774,053 

smaller, not included above (553,822) (755,974) 


All other fractional-hp motors, 
generators and motor-gener- $30,177,174 
ator sets (2,147,380) 





$38,758,589 
(2,606,052) 





$48,688,867 
(4,172,393) 


$40,376,974 
(3,627,713) 


TOTAL VALUE 
TOTAL UNITS 












Integral- hp motors — poly- 
phase induction, 1-200 hp. :T 


Motors, 1 hp up to and includ- $14,679,318 $15,289,721 








ing 5 hp (212,743) (223,396) 
Motors larger than 5 hp up to $ 8,801,349 $ 9,717,449 
and including 20 hp (69,464) (64,898) 


All other motors larger than 


20 hp up to and including $ 6,108 ,557 $ 7,660,583 


200 hp (16,785) (17,251) 
TOTAL VALUE $29,589,224 $32,667,753 
TOTAL UNITS (298,992) (305,545) 


Integial - hp motors — single 
phase, 1 hp and larger—all 
types** 


$ 5,557,069 
(80,443) 


*42 NEMA member-companies reporting. 
t 34 companies reporting. 
**23 companies reporting. 


Motor Corp., and the Gibson Refrigerator Company. 
Last year the same group bought the Appolo Steel 
Company, a sheet rolling mill at Appolo, Pa. Estimated 
production rate for the week of September 22 is given 
as 94.1 per cent of capacity. 

Copper remains quiet with the spot price still 21%¢ 
per lb. The futures market in New York is routine with 
1948 positions fluctuating in a narrow range from about 
19¢ per lb. for January, down to about 16.50¢ for 
August. The European economic situation may have an 
important bearing on the future movement of the copper 
market. Foreign producers will have to look to this 
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the FIRST NAME 


Selenium Rectifiers 


..» FROM MILLIWATTS TO KILOWATTS 


YOUR ASSURANCE OF TIME-TESTED PERFORMANCE 


THE THINGS YOU WANT most in a rectifier — 
lasting performance and dependability — can 
neither be seen nor accurately measured. But 
they can he identified. . by the familiar “FTR” 
trademark. Why? Because Federal was the first 
manufacturer of Selenium Rectifiers in this 
country— because Federal has pioneered every 
major advance in their design and construction 
—and because, for over 9 years, Federal Sel- 
enium Rectifiers have continued to set the 
industry’s standards for performance, economy, 
and long service life. 


Whether your product uses DC by the milliam- 
pere—or by hundreds of amperes—there’s a 
Federal Selenium Rectifier that’s right for the 
job. For example: The “postage-stamp size”’ 
rectifier shown above delivers 5 milliamperes at 
2,000 volts DC... while the large 48-plate three- 
phase stack furnishes up to 200 amperes at 30 
volts DC, or 25 amperes at 240 volts DC. Both 
have one thing in common — the traditional 
Federal quality and dependability. Write today 
for information on the rectifier for your power- 
conversion requirements. Dept. F416. 


Federal Telephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey 


KEEPING FEDERAL YEARS ANHEAD...is |T&T's world-wide 
research and engineering organization, of which the Federal 


Telecommunication Laboratories, Nutley, N. J., is a unit. In Canada: Federal Electric Manufacturing Company, Lid., Montreal, P. Q. 


Export Distributors: International Standard Electric Corp. 67 Broad St., N.Y. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 283 












HOAGLAND LAMINATIONS 


MADE to EXACTING STANDARDS 




















HE high quality of workmanship in Hoagland motor 

and transformer laminations is a direct result of 
the manufacturing control we obtain through making 
our own carefully designed tools and dies to rigid 
specifications. 
No staking or notching is necessary on our rotor as- 
semblies—comprising laminations blanked out on our 
own intricate dies. They are held firmly in place on 
the shaft by the Lindstrom patented washer mount- 
ing. and come complete—ready for winding. 
























































SEND SAMPLES OR BLUEPRINTS FOR ESTIMATES 








Turn your lamination problems over to 


HOAGLAND 


MANUFACTURING COMPANY, INC. 
29 Winton Street Bridgeport 4, Conn. 






































In addition to the processing of Lamination Dies and 
Laminations, our plant is equipped for, and our personnel 
skilled in, the fabrication of the more usual Tools and 
Power Press Dies, as well as the production of Metal 
Stampings needed in the electrical industry. Your inquiries 
on these related items are also solicited. 













































































1 to 10,000 ohms. 
Standard tolerance, 
within 10% plus 
minus 



































Power rating: 2 

watts average. % Clarostat Series 43 wire-wound potenti- 
ometers and rheostats are interchangeable 
mechanically with composition-element 
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. Single tap at cent 

: ae “we P cceaiaals Series 37 Clarostat controls. Space-savers. 
: Tapers not practical. Dependable. Long-life. Often preferred to 
: a larger controls for resistance values up to 





10,000 ohms linear. Bakelite body with 





300° mechanical ro- 




















. tation: 280° electri- metal cap. With or without power switch. 
cal, without switch, : : 
260° with. * Write for Literature 
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country as its major buyer owing to the shortage of 
dollars in other countries. This may even apply to 
England, which may be forced to cut down on new 
commitments beyond the last quarter of this year. 

Meanwhile copper deliveries in August dropped to 
96,304 tons, the lowest level since June, 1946, according 
to figures released by the Copper Institute. The drop 
from July, 1947, deliveries was over 13,000 tons. Out- 
put of refined copper, too, was down, aggregating 
88,052 tons in August compared with 94,605 in the 
previous month. Crude output, however, held its own 
with a total of 83,409 tons (primary as well as second- 
ary), thus showing a slight edge over the July total of 
79,135. An improvement in deliveries is expected to be 
shown in the September figures when released, as the 
August drop is taken as a reflection of normal vacation 
slow-downs. 

The general summer trend to smaller deliveries is 
also indicated in the figures released by the Bureau of 
the Census for shipments of plastics materials. In 
phenolics, July shipments in laminating materials totaled 
3,146,258 Ib against 3,696,974 lb in June; while in 
molding grades shipments sagged to 16,638,810 Ib from 
17,294,181 lb. Cellulosic molding and extrusion mate- 
rials dropped to 2,943,661 lb from 3,735,297, while in 
polystyrenes shipments declined to 5,687,761 lb from 
5,954,635 Ib. 

Machine tool shipments skidded to a value of $16,- 
423,362 from the June total of $21,944,699, according 
to reports received by the National Machine Tool 
Builders’ Association. Backlog, however, is slightly 
higher, with a value of $121,820,114 as against $120,- 
268,031 in June. Estimated industry total for shipments 
is placed at $18,663,000 in July compared with $24,- 
383,000 in June. Sales of gearing however, show up 
better with a 5.25 per cent jump in July over June. The 
index figure of the American Gear Manufacturers Asso- 
ciation for July is 361 as against 343 in June. 

July output of radio receiving sets (all types) 1,155,- 
456 units as compared to 1,213,142 in June (Radio 
Manufacturers Association). Seven-month total is re- 
ported at 9,766,100 sets. Oil burner shipments in June 
were 105,251 units against 99,171 in May (Bureau of 
the Census). Factory sales of standard-size household 
electric washing machine aggregated 281,826 in July, 
a drop from the 314,705 in June. (Portable washers, 
with a capacity of 3 lb or less, dry weight, reached sales 
of 36,471 units, compared to 34,316 in June.) Sales of 
ironers totaled 41,911, as against 52,025 in June ( Ameri- 
can Washer and Ironer Manufacturers’ Association). In 
household vacuum cleaners, sales also registered a drop, 
totaling 280,585, or 14 per cent off from the 328,986 
sold in June (Vacuum Cleaner Manufacturers’ Asso- 
ciation ). 


COMPANY BRIEFS 


Sperti, Inc., Cincinnati, Ohio, has purchased the Faraday 
Electric Corp:, Adrian, Mich. The Faraday manufacturing, 
research, and engineering facilities will be consolidated with 
those of the Sperti Electrical Divisions. The new subsidiary 
corporation will be known as Sperti-Faraday. It is headed by 
William H. Albers as chairman of the board of directors, Ralph 
A. Lostro as president, and Eugene Olson as vice-president 
and treasurer. Lewis Stern, formerly general manager with the 
Faraday Corp. will be vice-president and general manager of 
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NINTH ANNUAL PRODUCT DESIGN NUMBER 


1 8TO1 4HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM, TOTALLY EN- 
CLOSED. 


1.6TO1 3HP, SINGLE AND 
THREE PHASE, 1725 AND 
COS lO aie 


1 6TO 1 3 HP, SPLIT PHASE 
CAPACITOR START AND 
THREE PHASE, 1725 AND 
Clee di 






























































the wind 
direction. Nor can we predict the copper market 


BUT 


we can wind coils when we have the wire and 


| WE HAVE THE WIRE NOW! 


i BOBBINS + PAPER INTERLEAVE 
ACETATE INTERLEAVE * COTTON INTERWEAVE 
TAPED FORM WOUND 
UNIVERSAL SINGLE OR MULTI-PIE CROSS WOUND 






Send us your specifications 
and we shall be glad to quote. 








West Coast Address: P. O. Box 674, Belmont, Calif. 


286 








the new organization. Mr. Albers and Mr. Lostro are chairma: 
of the board and president, respectively, of Sperti, Inc. Among 
expansion plans that the new company is expected to develop ar 
a new line of household appliances and a complete line of sig- 
naling devices for various applications. The Faraday Bosto 
units will be eventually moved to Cincinnati and Adrian. 


The W. L. Maxson Corp., New York City, ‘has acquired 
all of the common stock of the newly organized Langevin 
Manufacturing Corp., also New York City. The latter com- 
pany has taken over all the property. and good will of the 
Langevin Co., Inc. The new company will continue the 
manufacture of audio amplifiers, transformers and related ap- 
paratus, and industrial control equipment. Carl C. Langevin, 
president, has become a member of the board of directors of 
The W. L. Maxson Corp. 


In a move to further expand its refrigerator and freezer 
division, Philco Corp., Philadelphia, has acquired the Rex 
Manufacturing Co., Inc., Connersville, Ind. For the past 
several years, Philco has purchased the entire refrigerator 
output of the Rex plants and has had a substantial investment 
in that company. Operations at Rex will continue without 
any change under the direction of the present executive manage- 
ment. The addition of these new plant facilities is said to 
give Philco a refrigerator production capacity several times 
as great as in 1941. In 1946, sales of refrigerators and freezers 
amounted to nearly 25 per cent of total Philco volume. There 
is a backlog of refrigerator and freezer orders totaling ap- 
proximately $98,000,000, according to company officials, 


The Taylor-Winfield Corp., Warren, Ohio, has added a 
line of new nonsynchronous controls, which are designed for 
foot, air, motor and hydraulically operated spot, projection, 
butt and seam resistance welders, to its established lines of 
resistance welders. First showing of these controls is scheduled 
at a preview in Chicago at the Sherman Hotel, October 20-24, 
which is the week of the National Metal Congress and Ex- 
position. The controls have been designed for use with the 
company’s own welders, but are also adaptable, according to 
the company, to welders of other manufacturers. 


The 28th manufacturing plant of The Electric Auto-Lite 
Co., Toledo, Ohio, will soon be under construction at Hazle- 
ton, Pa. The new plant will manufacture automotive wire and 
cable. Auto-Lite now manufactures wire and cable at Port 
Huron, Mich., but larger production needs forced the erection 
of the additional plant at Hazleton. 


The Lamp Department of the General Electric Co. has 
discontinued its Nela Specialty Division, 1 Newark St., Ho- 
boken, N. J. The sale of G-E glow lamps and sodium lamps, 
which has been handled by this division, will be handled in the 
future by other Lamp Department sales districts throughout 
the country. Other miscellaneous products formerly sold by 
the Nela Specialty Division will be sold nationally in the 
future by the Lamp Department’s Atlantic Sales District, 570 
Lexington Ave., New York City. 


The Storage Battery Division of Philco Corp., Trenton, 
N. J., has been consolidated with the Gould Storage Battery 
Corp. The consolidated organizations will operate under the 
name of Gould. Both the Gould plant at Depew, N. Y., and 
the former Philco plant at Trenton, N. J., will continue to 
produce at full capacity. 


The Finishes Division of Interchemical Corp., New 
York City, has established a New England sales branch for 
the company’s industrial finishes with offices located at 10 
North Main St., West Hartford, Conn. This new branch 
will operate under the direction of Robert K. Hungerford as 
New England sales manager. 


The Harbison-Walker Refractories Co., Pittsburgh, Pa., 
has purchased the Louthan Manufacturing Co., East Liver- 
pool, Ohio. No immediate changes are anticipated in the 
operation of the Louthan plant, which produces porcelain elec- 
trical insulation and related lines. William B. Louthan, former 
president, will retire. Harry S. Russell, former secretary- 
treasurer, also will retire from active participation but will 
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A LABEL 
THAT MEANS BUSINESS! 































Here-is tangible evidence of lasting quality 
that’s a big, new selling tool for manufac- 
turers of lamps, clocks, radios, fans, and other 
light-duty appliances. 

It’s a distinctive new label —to be put on 
by you, the manufacturer — that tells dealers 
and consumers alike that your products are 
equipped withstrong, safe, attractive Flamenol* 
cord sets. Smart merchandisers everywhere 
find that these cords with the practically un- 
breakable molded-on plastic plug add a strong 
selling point to your product. And when it’s 
your product that bears the label — with the 
best-known name in electricity on one side and 
five big selling features on the other — it’s 
pretty sure to mean more business for you. 

But be sure that you. get the full benefit of 
the Flamenol label’s selling power. Ask your } 
supplier today for the labels you need, or write 
for more information to Section Q73-1022 


General Electric Company, Bridgeport 2, Conn. 
*Trade-mark Reg. U. S. Pat. Off. 


Me A eM a) 


TO BOOST YOUR SALES 


Make sure that there’s a General Electric ™ 
Flamenol Cord Set on every lamp, radio, 
or light appliance you sell. 


WHY THIS PRODUCT IS 
EQUIPPED WITH A 
" Slon ELECTRIC 
Lamenol 
POWER CORD 
© it's safe—a one piece molding 
© Pug is practically unbreakable 
© Cord stays new looking — always 
e Does not fray or kink unnecessarily 






Make sure that they are labeled with 
the distinctive G-E Flamenol tag. 


























<r 


Make sure that your customers know about 
the extra value they receive — by pointing 
out the features listed on the label. 









‘ 


GENERAL @ ELECTRIC 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


© Sun, oil or acid will not harm it 


DO YOU KNOW HOW 


BARBER GILSONITE 
CAN IMPROVE YOUR PRODUCTS? 


Because of its unique combination of valuable properties, 
BARBER GILSONITE becomes the “priceless ingredient” in a 
wide variety of electrical materials. The following characteris- 


tics may give YOU product improvement: 


z 
x 


9: 


10. 


Ask our nearest office to supply a sample for testing, typical 


An “asphaltite’—with greatly improved qualities 
over asphalts. 

Readily soluble in petroleum solvents. 

Stops “bleeding” and staining of other asphalts. 


Compatible with thermo-setting resins, some plas- 
tics, some synthetic rubbers, all bitumens. 


. Highly wax-miscible—increases wax-tolerance of 


solutions. 


Reduces alligatoring in coatings—adds lustre, hard- 
ness and tenacity to films and molded masses. 


. Highly resistant to acid, alkali, oxidation—water- 


proof. 

High dielectric value—insulates electric currents. 
Greatest resistance to high temperatures of any 
bitumen. 

Black—light brown in micron size—accepts pig- 
ments. 


analyses, prices and information related to your needs. 


BARBER GILSONITE is supplied uniformly clean, in 
bags—in grades larger or smaller than 14”—by carload 
shipment direct from Utah mines, or l.c.l. from local 
warehouses. 





Design Engineers Specify 


VALLEY 


Ball Bearing 


| | Secause- 


@ They offer more flexibility in power planning. 


@ They are built to meet unusual power loads and high 


temperatures. 


@ They meet all operating conditions where hazards of 


liquids, chips, etc., dropping into the motor are in- 


volved; as well as splash conditions. 


@ Being made in ¥%2 to 75 
h. p. sizes, they offer 
wide adaptability. 





VALLEY 


ELECTRIC CORPORATION 
St. Louis 8, Missouri 


4221 Forest Park Blvd. °* 











continue on for a limited period in a consulting capacity. 
Charles W. Gerster, chief ceramic engineer and plant manager 
with Louthan since 1930, now becomes general manager. 


Haydon Manufacturing Co. has moved its offices and man- 
ufacturing facilities from Forestville, Conn., to Torrington, 
Conn. New plant facilities at Torrington, will house the com- 
plete operations including executive offices, sales, engineering, 
service, production and warehousing. 


Construction of an additional 25,000 sq ft of factory space 
has been started at the Apex Electrical Manufacturing Co. 
plant in Cleveland. The new plant will be used for final 
assembly and test of the new Apex automatic washer. Manu 
facturing operations are expected to start shortly after the 
first of the year. 


The Johnson Bronze Co., New Castle, Pa., has opened 
two new sales offices. One will be located at 1513 Guilford 
Ave., Baltimore, Md., and the second at 1044-46 Broadway, 
Denver, Col. 


Interstate Manufacturing Corp. with offices at 138 Sussex 
Ave., Newark, N. J., recently completed and occupied its new 
plant at 32-36 Newark St., Newark 4, N. J., for the production 
of cord sets, heater cords, wiring harnesses, etc. Further expan 
sion is being contemplated for 1948. 


Handy & Harman, New York 7, N. Y., has merged with 
Thomas J. Dee & Co., Chicago. The latter company will now 
be known as the Dee Division of Handy & Harman. Handy 
& Harman, a leading refiner and producer of silver and gold 
alloys and silver brazing alloys, has had long business con- 
nections with the Dee organization, which specializes in precious 
metals for the dental, jewelry and chemical industries. 


A general plastics expansion program which will increase 
its overall Canadian productive capacity for phenolics and 
polystyrenes by at least 100 per cent in two years was an- 
nounced by Monsanto (Canada) Limited. A new building 
program already is under way at the Montreal plant of 
Monsanto. 


Henry L. Crowley & Co., Inc., West Orange, N. J., an- 
nounces its Crolite line of standard antenna, lead-in, stand-off 
and other types of standard steatite insulators. Heretofore this 
organization specialized in custom-made rather than stock items. 


Sintercast Corp. of America, New York City, has been 
formed by Erwin Loewy, president of Hydropress, Inc., and 
two associates, Dr. Claus G. Goetzel and John Ellis, as a con- 
sulting and research organization in the field of powder metal 
parts production. 


The Thermex Division of The Girdler Corp., Louisville, 
Ky., has established a district office at 5614 Telephone Rd., 
Houston, Tex. 


The Electric Steam Radiator Corp., Detroit, has moved 
to Paris, Ky., at the invitation of the local Chamber of Com- 
merce to occupy a 42,000 sq-ft factory built for them by the 
community. 


Cutler-Hammer, Inc., Milwaukee, Wis., has opened branch 
offices at 107 North Franklin St., Saginaw, Mich., and at 
2010 East 46th St., Cleveland 3. 


The Simes Co. is now located in its new modern plant at 
114-15 15th Ave., College Point, L. I., N. Y. 


The Angell Manufacturing Co., Dayton, Ohio, has pur- 
chased the Products Identification Division of The Stanley 
Manufacturing Co., also of Dayton, in a move to expand 
production facilities for name plates, instrument dials, etc. 


In line with its plans to establish fully integrated aluminum 
operation, The Permanente Metals Corp., Oakland, Cal., 
has established a pig and ingot sales division which will supply 
this product to the industry on a permanent basis. Permanente 
officers have announced that the company has completed its first 
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SPECIFIED BY PRODUCT ENGINEERS FOR 
DURABILITY *« ACCURACY « ECONOMY 


USG Direct Current Moving Vane Meters are specified by top 
notch engineers and designers because these instruments, in 
hundreds of applications, have proved their accuracy and com- 
plete dependability giving more satisfactory and longer service 
under severe operating conditions. 

Styled in trim cases of modern design, USG Direct Current 
Meters are attractive to see and easy-to-read. Dials are extra 
broad and all figures and graduations are clear and sharp. These 
features plus superior pointer stability and rugged construction 
help USG Direct Current Meters out perform and outlast any 
meter on the market in their price range. 

1.8. INSTRUMENTS Tol The To Center-zero scales have an 80° arc, zero off-center scales 
| 60°. You can have your choice of square or round cases with 


either U-clamp or top-flanged mounting in the 2” and 2%’ dial 
I I Y g 


| INITED STATE S sizes . . . standard, raintight, or watertight construction. 
Get more information about these dependable, economical 


DC Meters now. Write for details on ranges and prices today. 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PENNA. 
Manufacturers of Pressure, Temperature, Flow and Electrical Measuring Instruments 
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pure carbon 


SPECIALLY MADE 
FOR 
SPECIFIC NEEDS 


The carbon brush your motor needs for effi- 
cient operation depends upon all the circum- 
stances which surround its use. Just any brush 
won't do. Pure Carbon engineers are special- 
ists in developing carbon brushes for individ- 
ual applications to fit all operating require- 
ments. 

Pure Carbon approaches your problem with a 
background of more than 30 years’ experi- 
ence. You can take advantage of this knowl- 
edge and skill without cost or obligation. 
Simply write us, giving full details of your 


PURE CARBON CO., INC. 


SPL TES 
FITTINGS and VALVES 


All types and sizes carried in stock 


coupling bushing 


Send for FREE CATALOG 


This new. 83-page catalog 

. =. helps you select the cor- 

) s rect size and type of non- 

‘. corrosive fastening device 

for any particular job. In- 

cludes stock sizes, specials 

s that can be made, en- 

. : - gineering data, etc. Make 
’ request on company letter- 

: head. 

: - Write to 

) DEPARTMENT EL 






ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 





















twelve months of operation with an output of 175,000,000 Ib 
of aluminum. 


Robert Gair Co., Inc., New York City, announces the pro- 
duction at its Gair Cartons Division, Piermont, N. Y., of 
Gaircote, a new special coated board for the manufacture of 
folding cartons. Gaircote is described as meeting requirements 
for a board with characteristics between a special white patent 
coated and the high grade but slow-speed, brush-coated boards. 


Yale & Towne Enters Heating Element Field 

The Yale & Towne Manufacturing Co., widely known for 
its diversified lines of industrial products, now enters the 
electrical component field by 
expanding its lines to include 
enclosed electrical heating 
units, according to an an 
nouncement by W. Gibson 
Carey, Jr., president. The 
heating units will be manu- 
factured at the company’s Buf- 
falo, N. Y., plant, and will 
be sold under the tradenam« 
“Yale.” Heading the new di 
vision of the company is David 
Y. Robinson, as sales manager, 
with headquarters at the com 
pany’s executive offices in the 
Chrysler Building, New York 
City 17. Plant manager at 
Buffalo is Leo J. Pantas. 

Mr. Robinson joined Yale & 
Towne last February and brings to his new post some 15 years 
of experience as a specialist in this field. He had previously 
served as sales manager of the industrial unit division of 
Tuttle & Kift, Inc., and before that he was a district manager 
handling Chromalox heating elements made by Edwin L. Wie- 
gand Co. A field organization of application specialists is being 
developed under Mr. Robinson’s direction on a nationwide scale 
to serve the requirements of electrical manufacturers. 

Initial production at Buffalo will be concentrated on the rod 
type of heating unit, but tooling up is in progress for produc- 
tion of strip and cartridge types also. It is understood that a 
research program will be instituted for new developments. The 
Buffalo plant has been equipped with modern types of auto- 
matic and semiautomatic machinery adaptable for the produc- 
tion of rod units in various metal sheaths and in a wide range 
of diameters and lengths and wattage ratings. 





David Y. Robinson 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


NEMA Annual Meeting Program Announced 


An extensive program of section, group and committee meet- 
ings of the National Electrical Manufacturers Association has 
been scheduled to take place at the Hotel Traymore, Atlantic 
City, N. J., concurrently with the NEMA annual meeting, 
October 27 to November 1. 

The section, group and committee meetings will start October 
24 and will continue through October 31. They will cover 
various problems in the electrical field including standards, 
statistical reports, technical developments, and market develop- 
ments. 


SPI 1948 Show in New York 


New York City has been chosen as the site for the Third 
National Plastics Exposition next year by the Society of the 
Plastics Industry, sponsors of this annual event. The exposition 
is scheduled to be held at the Grand Central Palace during 
September 1948. The first national show in 1946 was also held 
at the Grand Central Palace. The 1947 show was held at the 
Coliseum, Chicago. 

Members of the SPI Exposition Committee are: Nelson E. 
Gage, American Insulator Corp., chairman; Allan Brown, Bake- 
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The ideal rectifier does not exist... yet. But 
Fansteel Engineers have brought 


FANSTEEL 


SELENIUM RECTIFIERS 


to the highest standards of perfection yet attained. Here are some 
of the things that have been accomplished through Fansteel 
design experience, (dating back to 1924), precision production 
standards, progressive research, and strict quality control: 
Extreme Stability-—dependable rated output for life. 
Rugged Construction — resistance to vibration, 
shock, humidity. 
Compactness— saving in space because of fewer and 
smaller cells. 
Full Power Instantly—no warm-up period. 
Versatility —over 25,000 possible cell and stack com- 
binations from standard cells. 
Service—coast-to-coast assistance on design, engineer- 
Write for Fansteel Rectifier ing and application. 


ieee Specify Fansteel Selenium Rectifiers and Be Sure! 


BRANCH OFFICES IN PRINCIPAL CITIES 


RECTIFIER DIVISION 
CHICAGO, TLLINOIUS 


NINTH ANNUAL PRODUCT DESIGN NUMBER 
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SPECIALLY 
DESIGNED 


MOTOR 
<> BRUSHES 


MEET EVERY TEST 


The right brush for the right 
motor or generator in the 
right place. There is no 
such thing as a standard 
brush. Identical motors or 
generators often do not 
give identical performance. 
Brushes must be selected 
in accordance with the con- 
ditions under which the ma- 
chine operates. Call on our 
research staff for a solution 
to your brush problems. 


* 





BUY YOUR : 
CARBON BRUSHES 
FROM A 
SINGLE 


=—y THE OHIO 





CARBON COMPANY 


12508 BEREA ROAD 
CLEVELAND 11, OHIO 
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lite Corp.; R. L. Gibson, General Electric Co.; Dennis C, 
Guthrie, Eastman Kodak Co.; J. R. Hoover, B. F. Goodrich 
Chemical Co.; D. S. Hopping, Celanese Plastics Corp.; E. J. 
Pechin, E. I. du Pont de Nemours & Co., Inc.; James R. Turn- 
bull, Monsanto Chemical Co.; A. G. York, Watson-Stillman Co, 


Postpone Fluorescent Lighting Exhibit 


The exhibit and forums which were scheduled for October 7, 
8, and 9 by the Fluorescent Lighting Association have been post- 
poned until March 1948. Headquarters will be at the Commodore 
Hotel, New York City. 


Electronic Parts Manufacturers Elect 

Les A. Thayer, Belden Manufacturing Co., Chicago, was 
elected chairman of the Association of Electric Parts and Equip- 
ment Manufacturers at the recent annual meeting of the asso- 
ciation. 

Charles Hansen, Jensen Manufacturing Co., Chicago, was 
chosen vice-chairman, and Helen Staniland, Quam-Nichols Co., 
Chicago, was elected treasurer for the twelfth consecutive year. 


Shakelford to Head IRE 

Slate of official nominations for officers and directors of the 
Institute of Radio Engineers for 1948 is headed by Dr. B. E. 
Shakelford, manager of the license department of the RCA 
International Division, New York City, as president. R. L. 
Smith-Rose, superintendent of the radio division of the National 
Physical Laboratory, Teddington, England, has been nominated 
for the vice-presidency of the institute. 

Other nominations are for two directors-at-large and for a 
number of regional directors. Election returns will be final 
October 24, but as there are no other nominations for president 
and vice-president, the nomination of Dr. Shakelford and Mr. 
Smith-Rose are tantamount to elections. 


Freezer Group Meets 

Plans for a public education campaign in the use of home and 
farm freezers were discussed at the recent fall meeting of the 
Farm and Home Freezer Manufacturers Association held at 
Chicago. The advisability of cooperative action with other manu- 
facturing groups in the same field was brought up for considera- 
tion. Further plans are to be developed at a meeting to be held 
on October 15. 


SMA Engineering Committee Appointments 

Glynn L. Coryell, engineering service manager, U. S. Machine 
Corp., Lebanon, Ind., formerly vice-chairman of the Engineering 
and Research Committee of the Stoker Manufacturers Associa- 
tion, has been recently appointed as chairman of the committee. 
He succeeds Arthur O. Dady, chief engineer, Stoker Division, 
David Bradley Manufacturing Works, Bradley, IIl., who was 
elected to the SMA board of directors but remains in an ad- 
visory capacity on the committee. The new vice-chairman of the 
committee is Edward W. Schmidt, engineer, Stoker Division, 
Link-Belt Co., Chicago 8. 


Engineers’ Council Marks Anniversary 

Marking its fifteenth anniversary, the Engineers’ Council for 
Professional Development has issued a booklet that evaluates 
its accomplishments since 1932 and outlines its plans for future 
action. The council is a conference body representing the na- 
tional engineering societies and has been organized to “enhance 
the professional status of the engineer through the co-operative 
support of those national organizations directly representing 
the professional, technical, educational, and legislative phases 
of an engineer’s life.” 

For copies write the ECPD at 29 W. 39th St., New York 18. 


Conference on Industrial Hydraulics 

An extensive technical program including discussions of hy- 
draulic controls and transmissions in the design of industrial 
equipment has been planned for the third annual meeting of the 
National Conference on Industrial Hydraulics (formerly the 
Hydraulic Machinery Conference) to be held October 16 and 17 
at the Hotel Continental, Chicago. The conference is sponsored 
by Armour Research Foundation and the Graduate School of 
Illinois Institute of Technology in cooperation with the Western 
Society of Engineers and local sections of engineering societies. 
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F: brass wire, for bronze nuts and bolts, 
copper rivets and burs, copper and 
brass wire cloth... for whatever you need 


Wa 


in copper and brass products... call Chase. 


A coast-to-coast network of Chase ware- 
houses and sales offices...in 26 leading 
industrial cities...is prepared to take your 


a5 


order. If your local Chase warehouse does 
not have the items you want in stock, they'll 
make every effort to get them for you from 


Ne ae 


ee 


one that Aas. 


me 


Chase Brass & Copper Co. Incorporated, 
Waterbury 91, Conn. A Subsidiary of 
Kennecott Copper Corporation. 


(Chase BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS |S THE CHASE NETWORK handiest way to buy brass 
Paar Ad ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON? INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON 
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Dow lose your head over shortages | 





When you need supplies and replacement parts 
fast, specify Air Expre -ss—and forget your worries. 
Your shipme nt arrives in hours, not days. Air Ex- 
press brings your most distant suppliers close at 
hand. Even coast-to-coast overnight shipments are 
now routine. 

Because Air Express goes on every flight of all 
Scheduled Airlines, your shipments never “grow 
moss’’—never have to wait around for loads to ac- 
cumulate. Rates are low, and you're getting better 
service than ever because of faster planes and in- 
creased schedules. For better, more profitable 
customer service, use Air Express regularly. 


Specity Air Express-its Good Business 


© Low rates—special pick-up and delivery in principal U.S. 
towns and cities at no extra cost. 

® Moves on all flights of all Scheduled Airlines. 

¢ Air-rail between 22,000 off-airline offices. 

¢ Direct air service to and from scores of foreign countries. 
Just phone your local Air Express Division, Railway Ex- 


press Agency, for fast shipping action . . . Write today for 


Schedule of Domestic and International Rates. Address 
Air Express, 230 Park Avenue, New York 17. Or ask for it at 
any Airline or Railway Express Office. Air Express Division, 
Railway Express Agency, representing the Scheduled 
Airlines of the United States. 






GETS THERE FIRST—— 
Fastest delivery—at low rates 


Refrigerator parts (120 Ibs.) in 
Detroit were needed in West Palm 
Beach fast. Picked up 4:20 PM 
the 16th, delivered 10 AM on 17th. 
1135 miles, Air Express charge 
only $40.52. Other rates, any dis- 
tance, similarly inexpensive and 
fast. 
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Mle N in 
INDUSTRY] 


Onni Lindfors has been named as chief electrical enginec 
of the Freeport, Ill., plant of Fairbanks, Morse & Co., Chicago 
He was a design engineer in the Electrical Division of th: 
3eloit, Wis., works. 





At a recent meeting of the board of directors, Fred F. Loock 
was elected president of the Allen-Bradley Co., Milwaukee, 
Wis. Mr. Loock was formerly vice-president and general man 
ager of the company and has long held a prominent place i: 
the electrical control manufagturing field. At the same time. 
Harry L. Bradley was named chairman of the board and 
other current officers were re-elected. 





C. P. Potter 


Fred F. Loock 


C. P. Potter has been named chief engineer of the Elec- 
trical Division of Wagner Electric Corp., St. Louis, Mo. He 
succeeds G. A. Waters who has become vice-president in 
charge of manufacturing. Mr. Potter, with the company since 
1909, has been, successively, head of the Transformer Engineer- 
ing Division and Motor Engineering Division. His new posi- 
tion puts him in charge of both these divisions. Mr. Potter is 
a Fellow of the American Institute of Electrical Engineers and 
is a member of its Committee on Electrical Machinery. He 
has also served as chairman of the Motor and Generator Sec 
tion of the National Electrical Manufacturers Association since 
1944 and before this as secretary for five years. 


Frederick E. Hanson, in charge of engineering at Western 
Electric Co.’s Electronics Shops in New York City and Allen- 
town, Pa., has been appointed manager of the shops. Mr. Han- 
son joined the company’s Chicago Hawthorne Works in 1918 
and has held a succession of engineering posts since then. In 
1943 he became superintendent of manufacturing engineering, 
and in 1945 he took charge of manufacturing operations in the 
Electronics Shops. He is a member of the American Institute 
of Electrical Engineers and of the Institute of Radio Engineers. 


Dr. Arpad L. Nadai, consulting engineer of the Westing- 
house Research Laboratories, Pittsburgh, Pa., has been awarded 
the Worcester Reed Warner Medal by the American Society of 
Mechanical Engineers. This medal is for noteworthy contribu- 
tions to the permanent literature of engineering. Dr. Nadai 
will receive the medal formally at the ASME annual meeting in 
Atlantic City in December. 


Dr. C. B. Jolliffe, executive vice-president in charge of RCA 
Laboratories Division, Princeton, N. J., has been elected to 
the board of directors of Radio Corp. of America. Dr. Jolliffe 
joined Radio Corp. of America in 1935 as engineer-in-charge 
of the RCA Frequency Bureau. He was appointed chief engi- 
neer of RCA Laboratories in 1941, and after several promotions 
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Switching range 


Example: One of the bugaboos of capacitor 
motor design is to switch out the starting 
winding at the right time. . 
the motor will jockey between starting and 
running windings... not too late or the starting 


. not too soon else 


winding may burn out. 

Ordinarily, a tendency to switch out at the 
wrong speed is not apprehended before the mo- 
tor is tested, and at that stage can be costly in 
terms of assembly time. If you are a motor 
manufacturer you can eliminate the possibility 
of trouble by using Hunter springs, quality- 
controlled and color-coded to match variations 
in your centrifugal mechanisms. 





There’s More to Spring Design 
than Spring Designing 


The centrifugal mechanism is not merely a 
riddle in spring design. It is more accurately a 
matter of engineering strategy. Hunter, has, in 
addition to its spring designers, a separate 
complement of electrical and mechanical engi- 
neers. These men can be maneuvered quickly 
into position to aid spring designers. Hunter 
also brings to bear on your problem the only 
testing equipment of its kind, especially de- 
vised by the Hunter Special Apparatus Divi- 
sion for attaining your objective. 

More information about this special service 
for motor makers (or anyone with a similar 
centrifugal application) is yours on request. 


od 


HUNTER PRESSED STEEL COMPANY 


Now available, these Hunter designed 
and built Spring Load Testers (54 max. 
cap.) Supply limited to Hunter customers 
at present. Details of sales arrangement 


on request. 





LANSDALE, PENNSYLVANIA 


Springs, Metal Stampings, Wire Forms, Mechanical and Electrical Assemblies 





















































COMPRESSION MOLDING 
for exacting customers 


Look at this instrument 
case! Note the exact- 
ing detail — the deep 
composite holes and 
cavities. This job is 
typical of many instru- 
ment cases and electri- 
cal equipment compo- 
nents molded by Van 
Norman. 


When you have a com- 
pression molding job— 
usual or unusual that 
involves close toler- 
ances, threading, deep 
drawing. side cores, 
horizontal bosses, metal 
inserts or other special 
techniques, look to Van 
Norman. 


Van Norman service in- 
cludes experienced ad- 
vice, engineering, de- 
sign, mold - making. 
molding, and finishing. 
Van Norman offers a 
permanent, trained staff 
of men who know their 
jobs. 


Van Norman is ready. 
equipped and organ- 
ized to work with you 
and you will like this 
service. Phone or drop 
us a ‘ine today. We 
can help you and help 
you quickly. 
Plastic 


Molding 
Since 1917 


| VAN NORMAN 
| MOLDING COMPANY 


Telephone Drexel 4477 
4633 Cottage Grove Avenue 
Chicago 15, Illinois 












became executive vice-president in charge of the laboratories 
in 1945, 


Dr. R. C. Mason has been named manager of the Electro- 
Physics Department of the Westinghouse Research Labora- 
tories, Pittsburgh, Pa., succeeding Gaylord W. Penney, who. 
was recently appointed Westinghouse professor of electrical 
engineering at the Carnegie Institute of Technology. Dr 
Mason, with Westinghouse since 1924, has been on leave of 
absence at the atomic energy project in Oak Ridge, Tenn. 


Ernest R. Hanson, previously with the Halowax Corp 
and the Bakelite Corp., has joined the staff of Foster D. Snell, 
Inc., New York City. He will head up research and develop 
ment in the field of plastics and rubber. While with Bakelite 
he specialized in research on polyethylenes and their application 
in extruded form as electrical insulators. Dr. Hanson is a 
member of the American Chemical Society and other profes- 
sional groups. 


Alfred Marchev has been elected president and general 
manager of Aircraft Screw Products Co., Inc., Long Island 
City, N. Y. He was formerly president and chairman of the 
board of Republic Aviation Corp. He is well known for his 
development work in various engineering fields, including radio, 
mechanical devices, and manufacturing equipment. 


Acme Electric Corp., Cuba, N. Y. has elected Edward A. 
Miller as vice-president in charge of engineering’ Mr. Miller 
has been with Acme since 1930 and has specialized in the design 
of transformers and related products. He is a member of the 
Institute of Radio Engineers and the American Institute of 
Electrical Engineers. 





Edward A. Miller C. W. LaPierre 


C. W. LaPierre, formerly manager of General Electric 
Co.’s Electro-Mechanical Division of the General Engineering 
and Consulting Laboratory, has joined American Machine & 
Foundry Co., New York City, as vice-president in charge of 
engineering. Mr. LaPierre will be in charge of all of the com- 
pany’s engineering. He is well-known for his work in develop- 
ing a wide variety of mechanical and electrical devices. In 1937, 
Mr. LaPierre received G-E’s Charles A. Coffin Award for 
outstanding accomplishment. He is past chairman of the Schen- 
ectady section of the American Institute of Electrical Engi- 
neers. H. L. Newell, formerly president of Waring Products 
Corp., has been appointed as manager of American Machine’s 
central engineering department with headquarters at Brooklyn, 
N. Y. Prior to being president of Waring Products, he was 
head of the Advanced Engineering Section of the Appliance 
and Merchandising Division of General Electric at Bridgeport. 


Grote Reber has been appointed to the staff of the National 
Bureau of Standards, Washington, D. C., as radio physicist 
and engineer. Previously he worked as a radio engineer on 
military radar and communication equipment at the Stewart 
Warner Corp. and Belmont Radio Corp. Mr. Reber is a senior 
member of the Institute of Radio Engineers and a member of 
other professional societies. 


Arthur A. Ryan, formerly general foreman of the electrical 
shops of Allis-Chalmers Manufacturing Co., Milwaukee, Wis., 
has been named electrical manufacturing division superintendent. 
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*4000* 
INVESTMENT 


with fixed speed motor 
1OO% evrricient 





How to make 


A tip to the very wise... Buy Varidrives 








‘4300°° 
INVESTMENT 
with U. S. Varidrive 


130% erricient 


your machine pay a Bonus! 


Many machines in your plant will turn out more produc- 
tion if their speeds can be quickly changed. But with 
fixed speed motors you are limited to the speeds of cone 
pulleys or gears. You restrict the full production capacity 
of your machines and you limit the operator's abilities to 


turn out far more production—10%, 20%, 30% or even 
more. You can speed up for peak loads, drop down to a 
slower speed for work requiring diminished movement— 
just by the curn of a handwheel. You enable your operators 
to get more satisfaction in their work—and you profit by 























speed up his work or to synchronize movements best 
suited to his tempo. 






Think of the places in your plant where variable speed will 
help drive down operating costs. Then apply Varidrives 
at a fraction of the cost of the machines. 





having the most modern power drive ever conceived. 
' 
' 
! 
i 
! 


By installing U. S. Varidrive Motors you increase your 
machine's performance in many ways. You give your oper- 
ators the right speed so they can work at peak capacity. 






Ask for interesting illustrated U. S. Varidrive Motor liter- 
ature. It describes the complete range of sizes and types. 





Assuming a shop tool costs you $4000, with a motor of 
fixed speed, let's figure its operating factor at 100%. By 
powering it with a U. S. Varidrive instead of with a fixed 
speed motor, for a few dollars more you make that tool 


DESIGN FEATURES 
Self-contained, compact unit. 
Speeds from 1 rpm to 10,000 rpm. 


Smooth running, shockless transmission. 
Instant change from speed to speed. 











Quiet, anti-friction operation. 






U.S. (4uduce MOTORS 


THOUSANDS OF SPEEDS AT THE TURN OF A WHEEL 











. U.S. ELECTRICAL MOTORS Inc. 


Atlantic Plant: Milford, Conn. — Pacific Plant: Los Angeles 54, Calif. “it District Offices: Boston 16—New York City 6—Philadelphia 2 
Sales and Service offices in all principal cities MOTORS} Pittsburgh 22—Chicago 8—San Francisco 7—Seattle 4 






NINTH ANNUAL PRODUCT DESIGN NUMBER 








NE W the MULTI-PURPOSE 
ELECTRAN STEP-DOWN 
TRANSFORMER 


ONE TRANSFORMER OR 
THREE — OPERATES FROM 
230 and/or 460 V. LINES 


1. Permits use of combination 
power and light circuits—one 
entrance service—one meter— 
one central conduit to run. 


2. Allows maximum power dis- 
tribution on minimum sizes of 
wiring — smaller conduit runs 
result in installation cost savings. 





3. Old installations can be made to handle greater loads by 
increasing voltages at the distribution panel and installing 
step-down transformers at machines or other power take-off 
points. 


4. Permits 115/230 volt single phase lighting circuits to be 
operated direct from 3 phase 460 volt mains. 


5. Results in savings when power is bought at higher voltages 
—less copper line loss is experienced. 


WRITE FOR BULLETIN 


ETectrAN Mee. Co. 





4583 ELSTON AVENUE CHICAGO 30, ILL. 


TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finés? lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 


IMPERIAL 
ing Cloth Ite geod for int ws wet, TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 








| 





He succeeds William C. Krecklow, who has been appointe: 
production control manager of the company’s West Allis ger 
eral machinery works. 


Potter & Brumfield Manufacturing Co., Princeton, Ind., ha 
appointed James F. Rinke as chief engineer. Previously h 
was in charge of all general laboratory activities in connectio1 
with the development of special vibrator-type power supplie 
and converters for Electronic Laboratories, Inc. Prior to that 
he was a member of the engineering staff of the Meissner Manu 
facturing Co. 





C. W. Harrold 


James F. Rinke 


C. W. Harrold has been elected as vice-president in charge 
of engineering and development for the Harris-Seybold Co., 
Cleveland, Ohio. He has been with the company since 1906 
and has served as chief engineer of the Harris division in 
Cleveland since 1919. Mr. Harrold is well known for his 
pioneer work in the design of the modern-type two-color offset 


press. 


A. F. Fisher has been appointed executive vice-president 
of Telechron, Inc., Ashland, Mass. Mr. Fisher has been vice- 
president in charge of manufacturing and engineering since 
October, 1945. Previously he held similar positions at Northam 
Warren Co. and Schick, Inc. 





A. F. Fisher Dr. Clarence K. Morehouse 

Dr. Clarence K. Morehouse, dry cell specialist, has been 
engaged to do research work on batteries for the Winchester 
Repeating Arms Co. and Bond Electric Corp. Divisions of 
Olin Industries, Inc., New Haven, Conn. He was formerly 
with the National Bureau of Standards. 


C. R. Rigby has been appointed manufacturing manager 
of the Plainville, Conn., plants of the Trumbull Electric Manu- 
facturing Co. Previously he was superintendent of the Trans- 
former Machine Design and Development Section at the Fort 
Wayne, Ind., works of General Electric Co. More recently he 
was plant manager of the Radio Corp. of America Communi- 
cations and Specialty Equipment plant at Camden, N. J. 


Lee B. Thomas has been elected president and chief execu- 
tive officer of the American Elevator and Machine Co., Inc., 
Louisville, Ky. R. I. Phillips, former president, becomes 
chairman of the board. 
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When we say Radio Noise-Proofed—we mean Radio 
Noise-Proofed. It’s no trick at all to build a filter 
with high attenuation at 150 kc or 100 mc... but 
to build one which filters at 150 kc and 100 mc—as 
well as all points in between—is a horse of a differ- 


ent color. We know because we've done it. It is 


only one of hundreds of available types of C-D 


Quietones designed for all standard requirements. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


ca Pp ff 
eg. U.S. Pat. 


Among these stock types there may be one which 
will bring the interference level of your product 
down to the level of a rabbit’s bark. If not, we 
invite you to make full use of our Radio noise- 
proofing laboratory and our engineers for the de- 
velopment of a unit designed for your specific needs. 

Your inquiries are cordially invited. Address: 
Cornell-Dubilier Electric Corporation, Dept. H10, 
South Plainfield, N. J. Other large plants in New 

Bedford, Worcester and Brookline, 
Mass., and Providence, R. I. 


Make Your Product More Saleable 
With C-D Quietone Radio Noise 
Filters and Spark Suppressors 


e DYKANOL e PAPER eo ELECTROLYTIC 














Reduces Cost of Machine Base 40% 
by Change to Welded Steel 





Fig. 1. The Bostitch Stitcher with conventional base. 


By R. H. Dell, Chief Engineer 
Boston Wire Stitcher Company, Westerly, R. I. 


ONFRONTED with ever-rising casting costs for the base 
of the Bostitch Automatic Box Stitcher, we decided to try 
welded steel design. The result is a base that costs 40% less 
and is 30% lighter in weight. 
Fig. 1 shows the Stitcher with its original base of conventional 
design, and Fig. 2 shows the same machine, photographed 
from the opposite side, mounted on the new welded base. 





Fig. 3. The welded base without mechanism. 





‘ bye 


Fig. 2. Rear view of same machine, mounted on new welded base which 
cost 40% less. 


We had been getting the base from an outside foundry and 
wished to continue having it fabricated outside, so asked com- 
mercial welderies for prices on the welded base. This put the 
former design and the welded design on the same competitive 
basis. 

The lowest bid on the welded base was 40% less than the 
price we had been paying for the former design. There was 
also a weight reduction of 30%, the welded base weighing only 
525 pounds as compared with the former design’s weight of 
750 pounds. 


Fig. 3 is a close-up of the welded base. The main designing 
consideration was the great amount of pounding it takes, due 
to the action of the mechanism in making up to 400 stitches per 
minute in heavy cardboard containers. 


The pedestal, of liberal dimensions to counteract vibration, 
is one piece of 5¢’’ plate. Corners are notched out, sides bent 
down and butt-welded at the corners. The column is four pieces 
of 5¢”’ plate, flame-cut to shape and corner welded. To mini- 
mize material at the top of the column, bare angle irons 34” 
thick are used for the table mountings. The gusset support had 
to be extremely strong to absorb the main impact loads, so its 
top support plate is 1” thick and sides and bottom are 14” plates. 


All welds are single pass, square butt welds, not scarfed. 
““Fleetweld 7” electrode is used. 


After changing to the welded base, we discovered an addi- 
tional market for the same machine with the base 10144” 
shorter. To make the adaptation, all we did was cut 1014” 
off the bottom of the vertical column before the weldment was 
assembled. This flexibility of welded design gives us a further 
advantage. 


The above is published by LINCOLN ELECTRIC in the interests of progress. Machine Design Studies are available to engineers and 
designers. Write The Lincoln Electric Company, Dept. 395, Cleveland 1, Ohio. 
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The Gast is -so remarkably free of 
“features” and complexities that users. 
say truly, “It practically works with- 
out works.” 


Could anything be less prone to trou- 
ble, or more likely to work, than. A 
slotted rotor, with one-piece vanes 
which slide outward against the cyl- 
inder walls, and seat themselves, and 
take up their own inconsiderable 
wear, because centrifugal force won't 
let them do anything else? 


That's all there 1s to a Gast. That's 
why Gasts work so dependably, why 
they deliver MORE per pound of 
weight and MORE per horsepower, 
and why they can be so well built, yet 
so reasonably priced. 


The logic of Gast simplicity appeals 
strongly to men who manufacture 
machines. They see that simplicity in 
terms of sales, and in terms of care- 
free operation in users’ hands. More 
and more of them are sending for the 
Gast catalog, and arranging for a 
Gast Engineering Test. Very possibly 
it will pay you to do the same. 


GAST MFG. CORP. 
135 Hinkley Street 
Benton Harbor, Michigan 


Gast Vacuum Pumps es Standard equipment on a Camera 


WHAT—NO “FEATURES”? 


.- in Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lb.), and Air Motors (to 1 b. p-) | 
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ENGINEERING TEST OFFER 
.. $0 You Can SEE IF YOU'RE 
MISSING SOMETHING! 











explain the operation you think air might 
handle, or describe the job air is already 
doing for you Our Engineering Department 
will study your problem, select or design a 
Gast unit to do the specified work at less cost 
or at greater efficiency or both. Then, without 























cost or obligation, the recommended unit will 
be shipped to you for your performance tests. 






Simply write our Engineering Department and | 
' 
! 
| 
i 
| 











pound of weight, 
more air per horse- 
power. . . Forced- 
air cooling: long life, 
oil economy, no hot- 
oil odor . . . Auto- 
matic shaft seal: no 
packing, no leaking, 
no adjusting. 


Vanes: Self-seating 

fae lorcet: 
springless. Centrifu- 
gal force holds them 
against cylinder wall. 
oe “work without 
works’. . . Continu- 
ous, non-pulsating 
flow... More air per 

















bs nos only tells bow Gasts 
are built and all about them, 
but suggests uses that may 
mot have occurred £0 you. 
Write for st; a0 charge oF 
obligation! 







R1634R 







A Gast Compressor in Combined Vacuum and Pressure A Gast Air Motor as a Portable Mixer 


uty on a Printing Press Feeder 








GO arex Resinous Tapes, having exceptional 
elongation properties, are well suited for 
taping, harnessing irregular surfaces, bus bars and 
lead wires. Physical and electrical properties 
are excellent. This tape has high dielectric strength, 
is not affected by acids, oils or grease, 
has unusual ability to heat seal upon itself 
at elevated temperatures, and. will not 
support combustion. 


© Complete test data 
available on request. 


®@ Agent in all principal cities. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J 


Vornished Combr < a 
A 
THE PEAK OF QUALITY Other Vartex Products ee ee ee 
Varnished Duck uc 
eee ult: Met a) St [ate] -)( Mea Aasls)-til- Me kel sl 2] 





Sprague * [Midget] Capacitors are the first small size paper 


dielectric tubulars to operate dependably at 85°C., to have adequate 
humidity protection, and to be priced for widespread use in small 
radios and other electronic equipment. Made by new processes and 
of new materials, they are a direct result of Sprague experience in 
engineering reliable capacitors for the proximity fuse and other 
small wartime electronic assemblies. Write for Sprague Data Bul- 


letin 202. Samples gladly submitted to your specifications, 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 


as ‘ 


PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 


*Trademarks Reg U.S. Pat Off 





Varnished 


Cea Le ee cera 


: Varnished Duc Synthetic Resin Extruded Tubing 
i Varnished Silk Substitutes Cable Wrapping Tapes 
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This recently completed modern structure, provid- 
ing more than 32,000 square feet of floor space, 
is our new home. 

Production volume has been considerably in- 
creased by the installation of latest equipment for 
highly specialized operations. Engineering, inspec- 
tion and testing facilities have been greatly ex- 
panded to insure excellence of products with the 
maximum of efficiency. 

These greatly expanded overall plant facilities, 
plus the recognized dependability of S C A prod- 
ucts, make it possible for us to offer the most com- 
ete line of Selenium Rectifiers and self-generating 


h rs 





















(90 
jm 
rl, 


PHOTOELECTRIC CELLS 






SELENIUM CORPORATION OF AMERICA 


Affiliate of IC KER Incorporated 


2160 EAST IMPERIAL HIGHWAY @ EL SEGUNDO, CALIFORNIA 
EXPORT: Frazor & Hansen, Ltd., 301 Clay St., San Francisco 11, Calif. 
Canada: Powertronic Equipment Ltd., 494 King St., E. Toronto 2, Canada 









47-1 
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PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 


*Trademarks Reg U.S. Pat Off 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


Problems solved by Richardson...in Plastics 


#3--NON-CORRODING BEARING ON POTATO WASHING MACHINE 


# 


PROBLEM: Gacvawizeo ROLLERS MUST GENTLY MOVE AND ROTATE 
POTATOES THROUGH A WASHING OPERATION WITHOUT 
DAMAGE. ROLLER ASSEMBLY CONSISTED OF A TUBE WITH 
A STAMPED METAL CAP WELDED ON EACH END WHICH SERVED 
AS THE BEARING. WATER WAS ALWAYS PRESENT WHICH 
CORRODED BOTH CAP AND CONVEYOR PIN. CORROSION, PLUS 
THE METAL-TO-METAL CONTACT, RESULTED IN EXCESSIVE 
WEAR OF BOTH PARTS. THIS CAUSED MISALIGNMENT, CREAT~ 
ING A SLIOING ACTION OF THE ROLLER ON THE RAILS. 
THE FINAL RESULT WAS IMPROPER WASHING OF THE 
POTATOES AS WELL AS INCREASED POWER DEMANDS. 


SOLUTION: Tue stampen METAL CAP WAS REPLACED BY A DISC 
of Laminateo INSUROK, Grave CG wHich WAS PRESS-FITTED 
INTO THE ROLLER. RESULT... 

(1) WELOING OPERATION ELIMINATED. 

(2) INSUROK Disc GREATLY INCREASED THE BEARING 
AREA, GIVING BETTER SUPPORT TO THE ROLLER. 

(3) FRICTION GREATLY REDUCED BECAUSE OF THE CHARACT- 
ERISTICS OF INSUROK Grape CG. 

(4) GREATLY LESSENED POWER LOAQ 


(5) WEAR ON CONVEYOR PIN AND BEARING PRACTICALLY 
ELIMINATED. 

(6) THE ROLLERS ROTATE IN A PARALLEL PLANE, RESULTING 
IN A BETTER WASHING OPERATION. 


INSUROK Precision Plastics 


INSUROK is the family name of a great variety of laminated and molded plastic products produced 
by Richardson. Laminated INSUROK is available in sheets, rods, tubes, punched and machined 
parts, made with paper, fabric, glass, etc. Molded INSUROK products are made from Beetle, 
Bakelite, Plaskon, Tenite, Styron, Durez, Lucite, etc., by compression, injection and transfer molding. 


O She RICHARDSON COMPANY 


Seles Headquarters. MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


, 
NEW YORK 6, 75 WEST STREET Sates Cities ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 
PHILADELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 
CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M.BLDG. * ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. + NEW BRUNSWICK,N.J. * INDIANAPOLIS, IND. 


RICHARDSON MEANS ((pilday Im PLASTICS 
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a yy 
Asie beryllium copper 


electrical CONtact springs 


US RM ATC MELE DA) 






















Beryliium copper is gaining wide acceptance as an electrical contact 
spring material because of its superior electrical and mechanical properties. 
Contact springs are furnished in two types: The standard 2% beryllium 
copper, which is hardened by heat-treatment after the spring is fabricated, 
and the mill-hardened 1.7% beryllium copper. The maximum electrical 
and mechanical properties are achieved by use of the standard type, but 
the savings in heat treating costs made possible with mill-hardened material 
make it desirable for less severe applications. 


PROPERTIES STANDARD TYPE MILL-HARDENED TYPE 
Conductivity 24 to 32G 1.A.CS. 22 to 24G% 1.A.C.S. 
Modulus of elasticity 19,000,000 19,000,000 

Tensile strength 180,000 to 200,000 psi 125,000 to 140,000 psi 
Hardness Rockwell C 37 to C 40 Rockwell C 21 to C 28 
Nominal beryllium content 2.00% 1.7% 


The above data represent the properties for each type after heat treatment. 
Both materials have excellent resistance to wear and excellent fatigue re- 
sistance. They are suitable for unlimited service (100,000,000 cycles and 
more) if the stress does not exceed 40,000 psi for the standard material and 
35,000 psi for the mill-hardened material. When fewer operations are 
required, they may be subjected to higher stress without fatigue. 


Beryllium Copper Contact Assemblies 


Contacts are assembled to beryllium copper springs by riveting, welding 
or brazing. Welding and brazing are accomplished in a manner which 
confines the heat to the immediate area of the contact and prevents Cottact essenblies furnished by Gibeon 
damage to the properties of the springs. The contact materials supplied Electric Company include all types of 
include silver, silver alloys and powder metal compositions, making available ferrous and non-ferrous contact supports 
materials having combinations of characteristics suitable for nearly all commonly used in the electrical industry. 
types of contact applications. The forms include springs, fingers, ter- 
minals, bridges, blades, jaws, angles, 
screws, studs and special shapes. Our 
facilities and experience in the fabrica- 
tion of beryllium copper springs as well 
as other contact supports, contacts, and 
contact assemblies are dt your disposal. 
We invite your inquiries regarding their 
design and application. 


NOUV HT sa 
MEECIME Gipson Ecectric COMPANY 
Aili 
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8349 Frankstown Ave., Pittsburgh 21, Pa. 








an advantage of 
special application 


Electic 


MOTORS 


Compactly designed motor leeveleged for metering 
pump and special instrument service. 
i 


Specially designed for each particular applica- 
tion and with thorough dependability built into 
every part, Lamb Electric motors have established 


a reputation for long, trouble-free operation. 


Intermittent high torque thotor with low weight In addition to special application, thorough engi- 


factor is adaptable to maty general applications. 


neering and exacting manufacture contribute to 


the superior performance of Lamb Electric motors. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


Base-mounted, explosioniproof aircraft geared 
fuel transfer pump motor. 


This small sturdy motor can be readily adapted to Universal motor, can be used on wheel Typical applications for this motor: indus- 
a wide range of industrial applications. spinners, portable pumps, grinders and other trial vacuum cleaners, agitators, sirens 
applications requiring high dependability. and colloid mills. 
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een the broad field of industry, the better things 


of life travel from factory to consumer in Gaylord Boxes. 


Many leading manufacturers of foods, drugs, beverages, 

cosmetics, textiles, machined parts and other types of products 

have been quick to recognize in Gaylord Balanced Design 

the extra values of greater protection for their products and 

_ added sales appeal through better printing and perfect 
ie color harmony. 


n 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


New York « Chicago + San Francisco « Atlanta « New Orleans « Jersey City « Seattle + Indianapolis 
Houston « Los Angeles « Oakland « Minneapolis + Detroit « Jacksonville + Columbus «+ Fort Worth 
Tampa ¢« Cincinnati « Dallas « Des Moines « Oklahoma City + Greenville +» Portland + St. Louis 
San Antonio « Memphis « Kansas City « Bogalusa « Milwaukee « Chattanooga « Weslaco » New Haven 
Appleton « Hickory « Greensboro « Sumter 13? 
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But...do you know how 


Welded and Faped fo serve you? 


@ There is scarcely an industry that can’t make profit- 


able use of modern engineered Cellular Rubber in its 
and can be 
made to order in practically any form—molded to shape, 


products or processes. It is available now 


in die cut designs, or in sheets, slabs, strips, cord, tubing, 
or bonded to fabrics. 


Methods developed in our laboratories enable us to 
control density, tensile strength, resistance to oils and 
vreases ... chemicals .. . oxidation. Among the proven 
uses for our varied line of sub-density materials are: 
Sealing, Insulating, Cushioning, Dampening sound or 


vibration, Protective Packaging, Gasketing, Space Fill- 


SPONGEX* CELL-TITE* TEXLITE 
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it can be 


ing and Weatherstripping. One or more of these 
qualities may easily improve your product’s efficiency, 
lengthen its working life. 


Basic forms are: SPONGEX* 
cells; CELL-TITE® soft 


rubber molded forms, and rubberized curled hair, wool 


with interconnecting 
with individual cells. Foam 
or fibre are also available in sheet and die cut forms for 
cushioning, upholstering, or packing delicate instru- 
ments. Why not send for samples and prices. Sponge 
Rubber Products Co.. 267 Derby Place, Shelton, Conn. 


Sales offices in principal cities. 


TEXFOAM* 


*Trade-mark Reg. U.S 
Pat. Off. 


TEXLOCK* 








need a mite 


To meet requirements for weight- and space-saving rectifica- 
tion in small radios, General Electric engineers have developed 
this tiny selenium rectifier. Less than one inch square, its use 
has resulted in important manufacturing economies, without 
loss of efficiency. 





This two-ton copper-oxide rectifier is one of the largest ever 
made. Designed and engineered by General Electric, the 
ten-foot-tall unit is rated at 80 kw. It will be used in an 
electrochemical process, to supply constant unvarying flow of 
electricity over a wide range of load. 


momeistn! 


e-. Specify General Electric and Get 
the Right Rectifier for Your Designs 


Mite or Mammoth? Your needs probably fit somewhere in 
between. But the important point is that we have a lot of 
experience with all kinds and all types of rectifiers. 

This means that when you come to us with a problem 
involving rectification, we probably have already tackled a 
similar problem for some other manufacturer — and have 
come up with a successful solution. 

Even if your application is entirely new, our engineers 
have a background of experience that is invaluable in select- 


ing the type and the design of rectifier that will give you the 








utmost in Operating economy and output efficiency. 

Because we make all three of the most commonly used 
types of rectifiers, you can be sure of unbiased recommenda 
tions for the one that is best suited to your application. 

Call on us for counsel when your next project is in the 
planning stage. There is no obligation. Just ask a General 
Electric representative to call, or write to Section A-72-1022, 
Appliance and Merchandise Department, General Electric 
Company, Bridgeport 2, Connecticut. 


GENERAL @ ELECTRIC 
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New materials come and go but expe- 
rienced product designers know that 
“Nothing Serves like Copper where 

Copper’s characteristics are needed.” 


: 7 The versatile, lifetime properties of 
i ) Hussey Copper have been established 
a «= for nearly 100 years. Design with 
Hussey Copper and Brass for depend- 


able economy that assures smooth 
production and good product service. 
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E : 
The formula '*jf@&_ is a favorite and easily-remempered solu- 
tion to resistance problems. Radio and electromgc Engineers 
know that IRC offers the most complete line of resistance 
products in the industry ...a fixed or vagsable resistor for 
most every requirement . . . with uniform dependability proved 
by years of rigorous laboratory and faeld tests. Purchasing 
Agents and material control executivegslike IRC’s service . . . 
“on-time” deliveries . . . factory stegk-piles of the most pop- 
ular types and ranges from whichghey can draw in emergency 
.. . IRC’s distributor network,gproviding speedy, ’round-the- 
corner service for small ordegyrequirements. 


Put this formula to work 
bulletins in which you 








r you... check below the catalog 
interested—tear out this page, and 





INSULATED mail it to us today your letterhead, giving your name and 
COMPOSITION title. International istance Company, 401 N. Broad Street, 
loon neiettons Philadelphia 8, P&Dnsylvania. In Canada: International Resist- 


I ance Compan .. Toronto, Licensee. 
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ei Tiel 
PACIFIC 


sy VAST SUPPLY OF COAL, IRON 
AND PETROLEUM 


fx LEADING LIVESTOCK STATE 
fe TREMENDOUS WOOL CLIP 


fv IMPORTANT MARKETING CENTER 
OF POULTRY AND DAIRY PRODUCTS 


gx LARGE PRODUCER OF SUGAR BEETS, 


One of a series of advertise- 
ments based on industrial 
opportunities in the states 
served by the Union Pacific 
Railroad. 


POTATOES AND GRAINS 
fw EXCELLENT TRANSPORTATION 
OUTSTANDING SCENIC AND 


RECREATIONAL ATTRACTIONS 
Ww HEALTHFUL LIVING CONDITIONS 


1. Wyoming manufacturers will find a vast amount of 
raw materials. It is a leading state in potential mineral 
resources; produces great quantities of iron... has the 
world’s largest untapped supply of coal. Copper, silver, 
gold, lignite and bentonite are among the mined metals 


T oil fields and large 


and minerals. The State contains 2 
timber lands. 


Wyoming is one of the greatest of livestock States, pro- 
ducing fine beef cattle. Its wool clip is tremendous. Poul- 
try raising and dairying are important activities. Principal 
crops are sugar beets, potatoes and grains. 


The healthful climate . . . scenic and recreational attrac- 
tions such as Yellowstone-Grand Teton National Park and 
scores of dude ranches . . . a fine educational system... 
are incentives to living in this western region. 

* * * * 
Cheyenne is one of the principal Union Pacific mainline 
cities; an extremely important point to the railroad which 
provides the dependable transportation so essential to in- 
dustrial development. For travelers, daily Streamliner 
service is available from Cheyenne to and from Chicago 
and the Pacific Coast. 


% Address Industrial Department, Union 
Pacific Railroad, Omaha 2, Nebraska, for 


information regarding industrial sites. 


UNION PACIFIC RAILROAD 


THE STRATEGIC MIDDLE ROUTE 
® 
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STUPAKOFF CERAMICS—always of uniform quality and dimensional 
accuracy—are engineered and carefully controlled through all manu- 
facturing operations, to assure you of finest ceramic insulators for all electric 
appliance applications. 

Send blueprints, specifications or sample parts for proposal. Write 
today for Bulletin 245. 


STUPAKOFF CERAMIC 


¥ a 














AND MANUFACTURING COMPANY... . LATROBE, PA. 


Cable Address: STUPAKOFF, LATROBE 
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STYLE, LIGHTWEIGHT 


in the new Whitehouse BEACON Camera 


oS ENTHUSIASTS, young and old alike, al- 
ways expect a lot for a little...so Whitehouse 


J 1—Shutter Exposure Leaf §7—Back Catch Stud 
Products, Incorporated, decided that its new Bea- ~f 


2—Release Button 8—Winding Knob 
con Camera not only should be handsomely styled 3—Leans Ferrule 9—Shutter Cover 
and light in weight, but also must be made to a 4—Push Button Bracket Leaf 
5—Front Frame 10—Back Catch Stud 
6—Front Finder Lens 11—Back Catch 
The stamped and drawn metal parts used in the Frame 12—Side Lock 


high standard of mechanical precision. 


camera are shown above. Made in large quantities, 


to unusually close tolerances in multiple-die pro- 


duction, these parts serve to illustrate our abilityto tage of production economies acquired through 


supply precision made stampings and press drawn more than a century of manufacturing experience. 


items in copper, brass, nickel silver and other Your inquiry, accompanied by a sample, sketch 


xacting requirements and specifications. ac , ; 
metals, to exacting requirements and specifications or description of the part required, together with 


Complete engineering services and toolmaking other pertinent information, will receive our 
facilities are available, plus the additional advan- prompt attention. Address your inquiry to: ara 


| WATERBURY BRASS GOODS BRANCH 
ANaGonpA 


Hom met comme THE AMERICAN BRASS COMPANY 
ayes: Waterbury 88, Conn. 


DEEP DRAWN SHELLS, CUPS, BLANKS, STAMPINGS, EYELETS, FERRULES, GROMMETS, FASTENERS: 


NINTH ANNUAL PRODUCT DESIGN NUMBER 








More and More Users of Extruded Vinyl Tubing 
are STANDARDIZING on 


NATVAR *400 


Most users, to make sure that they get the right tubing for a particular job, run 
tests on the various extruded tubings available to find out whether they are 
suitable. For some applications, heat resistance is of primary importance. For 
others, it may be tensile strength, high dielectric, oil resistance, low moisture 


absorption, or a combination. 


Before Natvar #400 was available, it was often the practice to stock several 
different types of special purpose tubings. This is no longer necessary. Test 
reports show that Natvar #400 is able to hold its own on practically every 


count for which a special purpose tubing might be considered. 


One of the largest electrical manufacturers reports : 


This tubing has been used in radio transformer con- 


struction here at 
found satisfactory 





for some time, and it has been 
A comparison of our results with 


those of the supplier is very favorable ... One 


peculiar characteristic of this material is the manner 
in which it behaves after immersion in hot transformer 


oil. A sample before immersion gave a tensile strength 


of 4140 psi, and after immersion a tensile strength of 
6890 psi. . The sag test which was conducted in this 


investigation was more severe than is usually conducted 


on materials of this type. Nevertheless, this tubing 
performed remarkably well under these conditions 


copy of this report is being sent to the various 


division engineers for review. 


Another large electrical manufacturer reports : 


MATERIAL TESTED: #400 Natvar Tubing, Flexible 


Extruded Vinyl. 


Effect of Heat: Like any other plastic, this material 


softens upon heating, but at 125° C. 


or sag. It remains unaltered, 


it does not flow 
except for darkening, 
after a week in the drying oven. 
Effect of Oil: In oil at 100° C. 


the tubing does not 
swell, soften, dissolve or harden. 


It remains 


unchanged except for a change in color. 


Effect of Compound Treatment: 


The tubing flatted 


out due to heat, but was still pliable when removed. 
It is satisfactory for this application. 

Dielectric Strength: Dielectric Puncture Tests, using 
a metal rod as inner electrode, and copper ribbon as 
outer electrode, gave the following results (tested in 


oil at room temperature) : 


Short Time 
As received 


plus 24 d. in 
oil : 100°C 


19,000 v=725 v/mil 
Dried 2 days @125°C 19,000 v=744 v/mil 
Dried 3 days @ 125°C 26,000 v=1023 v/mil 


Step-by-Step 


17,600 v=691 v/mil 
16,800 v=667 v/mil 
19,400 v=723 v/mil 


Underwriters’ Laboratories limitations permit wide use. Natvar #400 is now 
available for immediate shipment in most sizes, either from your wholesaler’s 
stock or from our own. Write, wire or phone us your requirements. 





TELEPHONE 
RAHWAY 7-2171 


207 RANDOLPH 
316 


AVENUE 


CABLE ADDRESS 


Excerpts from the E.T.L. report covering tests 
made on Natvar No. 400 in accordance with 
A.S.T.M. Standards. 


DIELECTRIC STRENGTH—A.S.T.M. D350-43 
Average volts per mil: Ac 28°C—1090 
At 85°C— 700 
Wall thickness: .0235” 


DIELECTRIC CONSTANT AND POWER FACTOR 
Dielectric constant at 29°C and relative humidity 60% 
At 60 cycles: 8.15 
At 1 megacycle: 
Power Factor: At 60 cycles: 
At 1 megacycle: . 


ARC RESISTANCE—A.S.T.M. D495-42 
Average—135 seconds 


OIL RESISTANCE—A. S.T.M. D295-43T 
“‘Turbol 10°’ ac 105°C was used. After 15 minutes im- 
mersion there was no copenne change in the tubing. 
After 24 and 48 hours there was no sign of change in 

the tubing. Three separate tests were made. 


HEAT ENDURANCE—A.S.T.M. D350-43 


After 7 days at 125°C the tubing did not crack or 
otherwise fail when bent 180° around a 5/16” mandrel. 


TENSILE STRENGTH AND ELONGATION 
At 200% elongation: Average 1980 lbs. per sq. in. 
At Maximum: Average 2870 lbs. per sq. in. 
Total elongation: 350% - 


LOW TEMPERATURE FLEXIBILITY 


FLAME RESISTANCE—D350-43 


Burned about % in. in 10 to 15 seconds and then went 
out. Three tests were made. 


EFFECT OF CHEMICALS 


Effect of 7 days immersion in solvents at room tem- 
perature ; average of 3 tests in each solvent: 
3 : Change in dimensions 
Change in weight Per cent of dimensions 
5 Per cent of of specimen as received 
Solvent weight of speci- Outside 
men as received Length diameter Thickness 
S percent _ 
sulfuric acid + 0.41 none none none 
1 per cent 
potassium 
hydroxide + 0.83 none none 


Petroleum + 6.62 +2.6 none 
Ethyl Alcohol + 1.66 none none 
Benzol +21.9 +6.6 +10.9 


WATER ABSORPTION 


; _ Average of 5 tests 
Water absorption, per cent by weight of dry 
specimen 
Soluble matter, per cent by weight of dry specimen 0.01 
Total water absorption, per cent by weight of dry 
specimen 
Change in dimensions: in length 
in outside diameter 
in thickness 





UCTS 


NATVAR: RAHWAY, N, J. 


* WOODBRIDGE NEW 


JERSEY 
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Quality of product has always been the first con- 
sideration at Packard. Manufacturers of leading 
appliances depend on this when they specify 
Packard Sunlight motors. They like the assurance 
that no ‘‘corners will be cut’’ to cheapen the motor 
—and jeopardize the reputation of their product. 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
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HAND -SIZE 
APPLIANCE 
TESTER 


. . for volts 
amperes, watts 


Here is the first appliance tester ever made 
that gives you volt, ampere, and wattage read- 
ings all from one small, compact instrument. 

Model 390 slips easily into a large pocket, 
weighs only a pound and a half, is designed 
for hard, continuous service. 





The range of uses for this volt-amp- 
wattmeter is almost unlimited in checking 
line voltage, current drain and power con- 
sumption, the three simple tests which will 
diagnose most cases of electrical trouble. 

You merely plug Model 390 and appliance 
to be tested into the Break-in plug furnished 
—voltage will read. To read watts or amperes, 
simply press one of the two buttons at bottom 
of the panel. 


USE MODEL 390 FOR TESTING 


Refrigerators Motors 
Deep Freezers Electric Heaters 


Washing Machines Radio Sets 
: lrons Lamps 
Toasters Vacuum Cleaners 


and all similar appliances 








SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Ill. 
In Canada, Bach-Simpson Ltd., London, Ontario 
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Volts: 0-150, 0-300 . 
Amperes: 0-3, 0-15 





ACTUAL SIZE 
(3"s57%4"%21/.") 





Simpson Model 390 
Volt-Amp-Wattmeter 


RANGES 


Price, with Break-in 
plug and leads $39.50 


Watts: 0-300, 0-600, Leatherette Carrying 


0-1500, 0-3000 
Size: 3"'x57/g"'x2!/," 
Weight: I'/, Ibs. 


Case, with leads 
compartment .. $4.00 


Genuine Leather Car- 


Shipping weight 3 rying Case, with leads 
b 


Ibs. 


compartment $8.00 
Ask Your Jobber 
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BRIDGEPORTS IMPROVED 
PHOSPHOR BRONZE 


Various stages in the fabrication of stepping switch bank contacts. 
— Courtesy C. P. Clare & Co,, Chicago 30, Ill. 


... for lasting resilience, dependable performance 


Among thousands of important applications for Bridge- 
port’s Improved Phosphor Bronze are bank contacts 
and wipers used in the stepping switch illustrated. Here 
leaf-thin, precision-made phosphor bronze parts must 


retain resilience and accuracy of contact through 
millions of cycles. Failure of one small but vital part 
may impair the operation of the entire installation. 
Longer life and greater dependability may be built 
into many electrical and mechanical products through 
the use of Bridgeport’s Phosphor Bronze, improved 
through advanced processing techniques. For relays, 
switches, capacitors, radio devices and automatic con- 
trols, diaphragms and bellows and many other products, 
it offers unusual fatigue resistance, dependable spring 


IMPROVED 


4 


action and excellent corrosion and wear resistance. 

For maximum product dependability and excellent 
performance, investigate the advantages of Bridgeport’s 
Improved Phosphor Bronze in terms of your products. 
Contact your nearest Bridgeport office for technical 
service in the seleétion and application of Bridgeport 
engineering alloys. 


BRIDGEPORT BRASS COMPANY 

“3B for» BRIDGEPORT 2, CONN. . Established 1865 
\e/ Mills at Bridgeport, Conn., and Indianapolis, ind. 

In Canada —Noranda Copper and Brass Limited, Montreal 


BRASS + COPPER + BRONZE + DURONZE + SILICON BRONZE 


ALUMINUM BRONZE + CUPRO NICKEL - NICKEL SILVER 
Rod + Strip + Wire + Tubing 


lf OP (Harte —A PRODUCT OF 
BRIDGEPORT BRASS 
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@ “Impossible” is a word that is not recognized by engineers. To dam a mighty 
river, tunnel under it or suspend a bridge across it—things such as these that once 
seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 
into action. 

Keuffel & Esser Co. is proud to have played so large a part in making such in. 
struments widely available. In this way K & E equipment and materials have been 
partners of the engineer and draftsman for 80 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K&E have 
played a part in the completion of nearly every engineering project of any 
magnitude. Could you wish any surer guidance than this in the selection of your 
own “partners in creating’? 

~ Not only for construction and building, but for setting up precision machine 
tools and long production lines, in the fabrication of large ships and aircraft, 
experienced engineers know that they can 
@ rely utterly on K & E transits and levels. 
Cc rtn e+ rs cred Tl n Coated lenses for increased light transmis- 
p ; Gg sion, precision-ground adjusting screws, 
chromium-coated inner center and draw 
tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
these typify the advanced design of these instruments. 


-.. largest 
telephone system 


-.. the world’s 
busiest tunnels 


Drafting, Reproduction, 
Survesing Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes 


“NEW YORK + HOROKEN, N. J 
_ CHICAGO * ST. LOUIS * DETROIT * on eee 
LOS ANGELES + MONTREAL 
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b (Frosheol omurne 


ARE USED BY YALE & TOWNE IN 


ITS NEW DUAL SHOE PLATE AUTOMATIC IRON 


Big news in appliance and consumer circles is 
the Yale & Towne Manufacturing Company’s 
new TIP TOE iron... latest venture of this 
maker long known for quality locking devices 
and materials handling equipment. 


In making -this quality appliance of high eye- 
appeal, Presteel has an important role. The 
hoods and cooling decks illustrated are made by 
Presteel with extreme accuracy to assure proper 
fit and assembly with other parts. Both hoods 
and decks are made from cold rolled bright 
finish steel produced in Presteel’s own rolling 


mill. Because an excellent finish must be main- 
tained with no wrinkles or waves throughout the 
press operations which follow, the highest 
degree of production control is required. 


In solving problems of this kind, look to 
Presteel’s experience, craftsmanship in tool 
making and complete production facilities. 


NNorcESTER PRESSED STEEL CO. 


610 BARBER AVENUE, WORCESTER 6, MASS. 


Representatives in Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronté 
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lurning a shaft is an 
a honeae 





= 
* | 





BUT HERE'S THE 
MODERN SOLUTION 


Modern appliances offer the best in 





modern power when they are equipped 
with Delco motors. They are smooth- 
running, efficient, dependable. 


Delco motors benefit by Delco Products’ 
close association with the appliance 
industry. They incorporate improve- 
ments and refinements developed in 
serving leading manufacturers of re- 
frigerators, washers, ironers, stokers, 
oil burners, air conditioners and other 
appliances. 


If you have a shaft to turn, specify Delco DELCO moro RS 
motors—built in sizes from 14 h.p. to 5O Power America’s 
h.p. Delco Products Division, General _ Leading Appliances 
Motors Corporation, Dayton, Ohio. 
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The insulation requirements of electronic tubes vary 
with the function and design of the tube. Factors of pri- 
mary importance are: Resistance to extreme heat shock 
without cracking and without reduction in strength; 
resistance to formation of electrical conduction paths; 
long life and strength even in tubes operated at rela- 
tively high temperatures. They must also be readily 


46T H. Ys 4:8 


degassed and uniform in quality and dimension. 
There is an AlSiMag technical ceramic composition 


with the physical characteristics suited to almost any 
electronic tube insulator or to any product requiring 
electrical insulation. That composition can be custom 
made in the size and shape which best meets your re- 
quirements. Most designs can be produced in quantities 
quickly and at low cost by die pressing. If you will send 
us your blue prints and technical data, we will be glad 
to outline the facts about AlSiMag Custom Made Tech- 
nical Ceramics as they apply to your product. 


C8 8k Mest 2.8 A: P2838 2.8 48 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


SALES OFFICES. $7. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 © CAMBRIDGE, MASS., 38-8 Brattle St., Tel: Kirkland 4498 © PHILADELPHIA, 1649 N. Broad St., Tel: Stevenson 4.2823 
NEWARK, N. J., 672 Broad St., Tel: Mitchell 2-8159 e CHICAGO, 9 S Clinton St., Tel: Central 1721 © SAN FRANCISCO, 163 2nd. St., Tel: Douglas 2464 @ LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 





@. RECORD the temperatures at specific points 
in the anatomy of a “‘jet"’ is a tough assignment, but 
this small-diameter thermocouple, manufactured by 
Precision Tube Company of Philadelphia, does it. 


Thin as a thread, it can be employed effectively 
in lengths up to 20 feet—laid along surfaces, 
snaked around obstructions, pushed down chan- 
nels, fed through tiny apertures, sealed in walls 
and left protruding into space. Temperatures are 
only registered at the end where the thermocouple 
junction is located. Thus when inserted into pres- 
sure and exhaust chambers of jet engines, it can 
be maneuvered in any direction to obtain tempera- 
tures of gases with pin-point accuracy at different 
points. 


Top performance has been achieved by use of 
Advance* Wire—because, in its finer forms, it has 
a negligible temperature coefficient of resistance, 
only +.00002/°C; develops maximum and uniform 
thermal e.m.f. against copper; is extremely ductile; 
is resistant to heat and corrosion. An insulated 
winding of Advance is inserted into a seamless 
copper tube, and themocouple junction is made by 
cutting the assembly to length and brazing or 
welding the wire and the tube at one end. 

Rapid response to temperature change, and 


Diameter of Thermocouple com- 
pared with ordinary Pin. Tem- 
peratures only register at point of « 
Thermocouple Junction. 





small heat storage are characteristic of this thermo- 
couple — permitting accurate readings to be 
obtained almost instantly. Moreover, its small 
proportions render it ideal for use with midget-size 
mechanisms. 


Whether your product be small or large, if its 
successful operation rests upon application of 
special purpose alloys, send your specifications to 
us. We will supply the alloy with electrical and 
physical properties best suited to your 
requirements. 





Driver-Harris 
COMPANY 


BRANCHES: Chicago © Detroit « Cleveland 
Los Angeles © San Francisco ¢ Seattle 
THE B. GREENING WIRE COMPANY, LTD. 
Hamilton, Ontario, Canada 


* Trade Mark Reg. U. S: Pat. Off. 
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Three new publications resulting from A. R.I. research; 
three new-factors in industrial progress: 


1. “Manual of Aluminum Casting Alloys’”— For designers, 
users, and producers of castings (mailed free upon request 
on your company letterhead.) 


2. “A. R. 1. Yield Strength Calculator’”— For physical testing 
laboratories. ($1.00 each, postpaid.) 

3. “Analytical Methods for Aluminum Alloys”— For analytical 
laboratories. In preparation—ready for distribution about 
November Ist. Price to be announced later. 


Address inquiries and requests to Aluminum Research Institute. 





Federated Metals Division The National Smelting Co. Sonken-Galambea Corp. The American 

American Smelting & Refining Co. Cleveland 5, Ohio Kansas City 18, Kansas Metal Co., Lid. 

New York City 5 and Branches New York City 6 

General Smelting Compan Niagara Falls Smelting & U. S. Reduction Co. 

Philadelphia 34, auiuteede Refining Corp. East Chicago, Indiana Apex Smelting Co. 
Buffalo 17, New York Chicago 12, illinois 

Samuel Greenfield Co., Inc. Ain aiid 


Buffalo 17, New York North American Smelting Co. Ma 
. gnesium, Inc. Bera-M 
7 . g Metals Corp. 
William F. Jobbins, Inc. Philodelphia 34, Pennsylvenia Sandusky, Ohio Los Angeles 11, Calif. 
Aurora, Illinois 


R. Lavin & Sons, Inc. age: The Cleveland Electro Metals Co. 
Chicago 23, illinois Cleveland 13, Ohio 





g 
Hoommum Nesearca NSTITUTE 


111 West Washington Street - Chicago 2, Illinois 
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A HEAT AND CONTROL 
ENGINEERING SERVICE 


oe How THERM-A-NEERING Helped a Hot-Plate Manufacturer 


Lower manufacturing costs and improved product performance 
were gained by an eastern hot-plate manufacturer through the 
aid of THERM-A-NEERING. 


. In the panel is a diagram of the old, complicated system that 

had three big disadvantages: (1) expensive to wire; (2) double 

burner element required; (3) only 3 choices of heat. 

| THERM-A-NEERING worked out the application of the Uni- 
) Therm, one of a variety of standard Westinghouse thermostats. 
) bt ’ Substituting it for the 3-heat switch not only eliminated the dis- 
| : a Ny RUMI advantages, but added new features: 

i 


OLD SWITCH DIAGRAM 


Low Cost—although price of Uni-Therm approxi- 
mated that of a 3-heat switch, the former saved 
labor, wire, switch and element costs by eliminat- 
ing complicated wiring and one burner element. 
Sensitive —instant response to the most minute 
adjustment without complicated linkage or wiring: 
Permanent—once installed and adjusted, no 
further servicing is necessary. 

Simple — no articulated parts to get out of adjust- 
ment. Single bolt or stud mounting. 

Small — fits compactly in small places. 

Stepless —unlimited heat settings instead of 
limited, 3-heat restriction. 

Westinghouse THERM-A-NEERING is ready now to help 
solve your own heat and control problems. Write for B-3344. 
Address Westinghouse Electric Corporation, Department M-10, 
Meadville, Pa. On your company letterhead, please. J-10323 


? 
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HEATERS AND CONTROLS 
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R. R. Car Builders 


A Keke Mat ake w 
PHILLIPS Screws 


for ‘Express Train” Assembly Speeds that Cut Costs 


for Streamlined Looks that Sell* Customers 


GEE e — “Highball’s” the railroad term for get moving—and that’s 


just what you do when fumble-proof, power-driven American Phillips Screws take 
over! Whether you make streamliners, appliances, radios or what not, American 
Phillips Screws can’t slip off “the track” to harm work or worker—and there isn’t 
a burred screw head in a carload. This automatic, speedy driving of engineered 
screws ups production schedules while gaining time-savings as high as 50% 
oe GOIN — Smart, sleek, streamlined American Phillips Screws tell 
Lig a quality story FAST—are a modern complement to high-style products. They 
can’t snag hose or clothes. And more and more buyers spot them as a tip-off to 
DRIVER CAN'T sup OUT solid construction and longer service. Whether you sell industry or the con- 
4-WINGED LIPS TAPERED RECESS sumer, get the facts on the DOUBLE advantages (in production and promo- 
OF PHIL tion) provided by American Phillips Screws. 


*The railroads and the public. 


ee 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


Ti 


less Steel, Aluminum, 


Monel, Everdur (sili- 
con bronze) 
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YOUR ANSWER IS... 


What insulated conductor is most efficient 
for your needs? Your answer is specially 
constructed Besto-Wire . . . because spec- 
cially constructed or standard Besto-Wire 
is asbestos wire at its best. Our engineers 
will design and construct asbestos insu- 
lated wire to your specifications. 


WE DO... 
synthetic tape or varnished cambric covering of 
bare copper, nickel, or monel conductors. 


WE pO . . . 
moisture- or heat-resistant type impregnation of 
felted asbestos. 


WE DO... 
make felted asbestos of mil wall thickness to 
your order. 


WE DO... 
overall braiding with cotton, rayon, asbestos, or 
glass yarns. 


WE DO... 
braid finishing with lacquer, flameproof, mois- 
ture- or heat-resistant compounds. 


WE DO... 
all THE ABOVE insulations in any combination. 


WRITE FOR CATALOG © SAMPLES ON REQUEST 


ASBESTOS WIRE AT ITS BEST 


COPPER, NICKEL OR MONEL CONDUCTORS 


Manufactured in Accordance with N.E.M.A. Specifications 
Approved by Underwriters’ Laboratories, Inc. 
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Specialized 


TRANSFORMERS 


An Exact Fit for Your Product 


@ When you manufacture electrically oper- 
ated equipment on a production basis... when 
you build transformers into your product... 
you want efficient, economical, and dependable 
equipment. STANDARD transformers not 
only meet these performance requirements, 
but they are also specially designed to meet 
your specific needs and dimensions... you 
don’t use makeshift sizes either. 


Specializing for many years in building 
small units for applications produced in quan- 
tity, STANDARD has an enviable reputation 
for high quality...the transformers have plenty 
of reserve! STANDARD has also had broad 
experience in designing and building trans- 
formers for a wide range of capacities—from 
50 VA, to 10,000 KVA.. STANDARD trans- 
formers are on every continent. 

With STANDARD’S prices in keeping 
with your requirements... with STAND- 
ARD’S experience... with STANDARD’S 
quality ... figure now on using STANDARD 
transformers in your new 1947 designs. Write 
for literature. 


27 veaas 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN . . - OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 








you how to 


Adlct the wires 


you need to Beat 
the Heat 


Now you can select heat-beating wires and cords for new 
equipment and installations at a glance. This new thirty- 
page catalog gives you specifications and working data on 
Deltabeston* wires and cords, to make your job of specifying 
the right wire easy and sure. 

In this booklet, you'll find complete data on all standard 
Deltabeston wires and cords in asbestos, thermoplastic, and 
glass insulation. Fixture wire, appliance lead wire, stove and 


SS by / f range wire, hinge wire, heater cords, and flexible cords ar 
all covered in this complete catalog. 


Wives cad Cables For your free copy of the Deltabeston Wores and Cords 
Catalog, write to Section Y93-1022, General Electric Company, 
Bridgeport 2, Connecticut. *Trade-mark Reg. U.S. Pat. Of 


GENERAL @ ELECTRIC 
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Built to Beat the Heat 





...- Adopted by leading industrial and household 
appliance manufacturers : 


* The HEYCO is designed to absorb cord pull, appliance life. Made for all household and indus- 
push and torque and insulate the wire from the trial electrical products and will accommodate 
chassis. Made from DuPont Nylon, the HEYCO all types of wire up to %” diameter. Test samples 
imparts a positive non-slip grip—it does not cut, sent on receipt of wire specifications. HEYMAN 
bruise or damage the wire. HEYCO increases MANUFACTURING CO., KENILWORTH, N. J. 

HEYCO 4 AY 


\ In Canada approved by 


Canadian Standards Association «8919 


Ci 
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CASTINGS ... but they were “machined” in the mold! 


Now—all the advantages of Monel, Nickel and 
Inconel—available in PRECISION CASTINGS 


Heres another way to lick tough de- 
sign problems... precision castings of 
Monel, Nickel and Inconel. 

The new INCO Precision Castings 
Plant is now in operation... built and 
equipped after several years of pilot 
plant study, after thousands of experi- 
mental castings. 


Check what this development 
means: 


1 Precision Castings of Precision Accuracy 
—INCO precision castings are com- 
monly made to tolerances of + 
0.003”, and frequently to even finer 
tolerances. 


A Saving in Time and Money — In 
general, INCO precision castings 
eliminate machining or other fabri- 
cating operations normally involved 
in making parts. This is particularly 
noteworthy where the design calls 
for intricate features and contours. 
INCO precision castings are deliv- 
ered to you with a sand-blasted fin- 
ish—and usually that’s all the finish- 


ing these castings require before 
being assembled into the finished 
product. 


Broader Use for the INCO Nickel Al- 
loys — The flexibility of design per- 
mits the INCO Nickel Alloys to be 
used in shapes which frequently 
were neither economical nor practi- 
cal to obtain as sand castings or by 
machining from forged stock or 
deep forgings. 


Dependable Source of Supply —INCO 
handles precision castings as a mass 
production process ... you can 
count on quick, steady production 


from INCO. 


« 
Perhaps an INCO Nickel Alloy precision 
casting is your answer to the need for 
faster production...for hardness, greater 
protection against stress, corrosion, high 
temperatures, wear and fatigue. 

Let’s go over your job together. Just 
send us a blueprint (or an actual sam- 
ple). We'll be glad to work out all the 
information you want.  *Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 


NICKEL 


TOA06 mas 


s ALLOYS 


MONEL* + “K" MONEL* © “iH” MONEL* © “R“ MONEL* © “S” MONEL* © INCONEL* © NICKEL © ‘L’ NICKEL* © “2” NICKEL* 


INCO PRECISION CASTINGS 
SAVE TIME AND MONEY 


FUEL PUMP ROTOR 
Would require a number of opera- 
tions on several different machines. 
Note grooves on internal surface. 


CLUTCH GEAR 
Saved complicated 
machining. Also 
avoided at least one 
sub-assembly, i.e., 
force-fitting, welding 
or brazing the~ pro- 
jecting key on small 
end. 


FLIGHT CONTROL 
INSTRUMENT COVER 
(Cutaway section) Originally ma- 
chined from bar stock, taking a 9-day 
production schedule. Note intricate 

recesses and studs in recesses. 


Above parts are made of “S” Monel 
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ORNAMENTATION 
OF METALS 
Etched zinc name plate with three- 
color enamel fill-in, Blanked 
pierced and formed. 


PLASTIC AND METAL 
COMBINATIONS 


Highly decorated center button of clear 
plastic, set into plastic container with 
decorated chrome metal strips. 


The versatility of plastics, metals and plastic-metal ORNAMENTAL PLASTICS 


combinations has opened unlimited possibility for Clear plastic crest of three-dimensional 
the modern designer who is striving for precision casting, decorated enamel fill-in. 
and eye-catching appeal at the least possible cust. 

Under one big roof at Auto-Lite’s Bay 

Manufacturing Division are the technical 

skills and the equipment which provide 

decorative and functional developments 

in both plastics and metals . . . These 

have proved themselves essential ingredi- 

ents in the development and improvement 

of a wide variety of manufactured products. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 


Tune in the Auto-Lite Radio Show Starring 
Dick Haymes—Thursday Nights, 9:00 P.M. 
—E.T. on Columbia Broadcasting System 


FUNCTIONAL PLASTICS 


Plug-in thermo-setting plastic terminal 
with intricate metal inserts. 


ROLLED AND FORMED METALS 


Etched and polished aluminum scuff plate with 
enamel fill-in. Rolled, formed, pierced and trimmed. 
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“If it isn’t Wide Enough 
It isn’t Good Enough” Ga) 


--- TO MEET 
TODAY’S PROBLEMS 


GET 3 DESIGN BENEFITS WITH 


NORMA-HOFFMANN 
“CARTRIDGE BEARING 


in oe 


ih 


Here’s What fe 
You Get | f / Patented 


1. Longer Life A 100% greater grease 
capacity than conventional width sealed 
bearings. This means longer grease 
life... longer periods between relubrica- 7 r 
tion—because a large volume of grease jay 
does not oxidize or dry out as readily utd eter S 
as a thin film of grease. 


. Greater Contact Area 43% to 85% (he ee 28 Be 288 88 ic 


greater contact area between shaft and 
bearing bore and between housing and ih 
bearing O.D., as compared to conven- 


tional width bearing. This eliminates 
need for locknuts and results in greater te RMA - ‘sf Oe ea N 
shaft strength as it is unnecessary to cut . on: | 

locknut threads. Slippage and peening a ee ern 


are also prevented. 


Full Load Carrying Capacity Unlike 
many other sealed bearings, full size 
balls are used; hence, there is no reduc- 
tion in load carrying capacity. 
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Your New Product for MARKET SUCCESS 


To achieve top performance and top sales 


for your new or improved motor-driven 
appliance, mesh your own experience in 
design with the 57 years of engineering 


experience behind Emerson-Electric. 


Such meshing—“Twin-gineer- 
ing’’ we call it—may also 
help you save costly engi- 
neering back-tracking, may 
suggest many manufacturing 


short cuts. 


are now at your service, ready and able 
to gear their engineering ideas, experi- 
ence and skill to your own in designing 
and producing market stand-outs in the 


motor-driven appliance field. 


To add this vital cog to 
your own business machine, 
get in touch with Emerson- 
Electric TODAY! 


THE EMERSON ELECTRIC MFG. CO; 
St. Lovis 21, Me, 


Emerson-Electric Motors Branches: New York Chicago « Cincinnati 
Emerson-Electric engineers 1/20 te 5 H. P.—AC and DC Detroit-Los Angeles*Davenport 54 


2 


EMERSON “Zz ELECTRIC 


MOTORS: FANS ——_ie—————"S— APPLIANCES 
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Uirect VEEDER- RENDINGS 


Save Costly Hours and Errors on all types 
of Products and Production Machines 


NO DIALS TO READ: No “pointer-to-dial” reading to in- 
vite errors. 


NO “INTERPRETER” NEEDED: Veeder-Readings are direct 
... nothing to translate or decode. And the bold, black-and- 
white figures are easy to read. 


NO TIME LAG: Veeder-Readings are up-to-the-minute ... give 
you the whole story on production as of now. 


NO TIME LIKE THE PRESENT: Now’s the time to find out 
how Veeder-Root Countrol can count to your advantage, in 
your plant or in your product... or both. Write. 


VEEDER-ROOT INC. 


HARTFORD 2, CONNECTICUT 
In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3. 
In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, 
Croydon, Surrey. 
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Your 


(nsulati 
Problem? 


Severe operating conditions such as illustrated, raise havoc with the proper functioning of 
industrial electric motors. Premature motor failures and burn-outs, production machinery 
shut-offs, complicated maintenance problems and increased maintenance costs are some of 
the ultimate results. Nine times out of ten these troublesome and costly contingencies arise 
from winding insulation failure. In modern chemical processing plants, paper mills, bleach- 
eries, dye-houses, textile mills or wherever electric motors come in direct or indirect contact 
with acids, caustics, moisture, and extremely corrosive fumes, the life of most winding insu- 
lation is limited. Whether you manufacture.or repair industrial electric motors, we are quite 
sure you are interested in learning how to lengthen the service life of these motors which 
must, of necessity, function efficiently under adverse operating conditions. 


OUR SUGGESTED SOLUTION First: Use extreme care in the selection of a proper 
baking varnish that will give the most protection against the damaging factors peculiar to 
the operating conditions of your motors. Second: Apply this varnish by a tested and approved 
treating cycle. Third: Brush or spray a protective coat of air drying varnish over the baked 
insulation, if necessary. This solution may not sound simple, but it really is. We are prepared, 
(without obligation on your part) to recommend the proper varnishes for your application 
and in addition, furnish you with a complete and efficient treating cycle for your units. 
Trouble free operation is yours for the asking—call on us. 


.; | 
rsullitg oH MY 
JOHN C. DOLPH COMPANY 


1060 BROAD STREET + NEWARK 2, N. J. 
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10 TYPES OF OZALID PRINTS 


and how you save by using them: 


With a new Ozalid Streamliner you do jobs far beyond the 
scope of any other reproduction process. 


Also, routine work is copied more efficiently because you 
always get a positive print from your original —on the type 
of Ozalid material you prefer. 

You have a choice of 10 types of prints instead of 1 be- 
cause OZALID employs a DRY DEVELOPMENT technique 
which greatly simplifies printmaking... permits use of a 
variety of sensitized papers, cloths, foils, and films—all of 


which you process exactly the same, in seconds. 


Here are the ten Ozalid “‘types’’ and some ways in which 
you'll save time, labor, and material by using them: 


1. OZALID BLACK-LINE 
2. OZALID BLUE-LINE 
3. OZALID RED-LINE 


4. OZALID SEPIA-LINE 
5. OZALID DOUBLE-COATED SEPIA 
6. OZALID TRANSLUCENT CLOTH 


For ‘‘intermediates’’ which may be sub- 
stituted for originals in subsequent print 
production. Important savings in time and 
labor are realized when design changes are 
necessary: Obsolete lines are removed with 
Ozalid Corrector Fluid: changes drawn in 
and required number of prints made from 
“‘new’’ masters. 


Gentlemen: Dept.339 


Please send free Ozalid Streamliner 
booklet ...and the 10 types of Ozalid 
prints. 


I aes el Mtns seclniotinrtnchasioees 
Company 
CE ee 


| 
| 
| 
| 
| 
Name___ re 
| 
| 
| 
| 
| 


For routine prints in the drafting room, shop, 
or office. 

Anything drawn, typed, or printed on 
translucent material is reproduced with 
sharp, easy-to-read images on a white back- 


7. OZALID FOIL 
For composite prints: Details are printed 
on individual foils ...and overlaid to pro- 
duce a print showing separate details in re- 
lation to each other. 

Ozalid Foil also produces faster-printing 
intermediates from old or worn originals, 
since it intensifies line detail. 


OZALID 


Division of 
General Aniline and Film Corporation 
Johnson City, New York 
Ozalid in Canada 
Hughes Owens Co., Ltd., Montreal 


ground. 

By assigning identifying colors, you can 
distinguish prints of different departments... 
recognize checked from unchecked prints, 
etc. 


8. OZALID CHARTFILM 


For lustrous black-line reproductions on 
white plastic base, ideal for wiring dia- 
grams, instrument panels, etc. No protective 
covering is needed; can be cleaned with a 
damp cloth. 


9. OZALID OPAQUE CLOTH 
For extremely durable prints for shop use, 


10. OZALID DRYPHOTO 


For almost instantaneous, high-quality re- 
productions of any photographic subject— 
in sepia, black, blue, or two-tone effect. 

Produce them from film positives (as il- 
lustrated above), which can be made from 
any of your negatives. Keep on file. Use 
when desired. 
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Of course you're 
your reputation. 

-+- GRILLS, . 
Produce heat 


Proud of 

you : 

wb Viiie viens r electrical-ap 
- WATER HEATERS ; 


plia 
@ wire that adds life o Products, 


high WAFFLE MOLDS 
ambient temper 


300-VOLT APPLIANCE-LEAD WIRE 
ALL-ASBESTOS 


Two Types—Five Standard Colors : 
SMOKELESS:—For hot plates, toasters and other appliances where high i. 
> 
temperature and little moisture ore encountered. ia ee " 
ric ranges, stoves and other appliances ‘deca hi 
Se” ¢ 
| 


e ore desired. . : a ee 
A . 
— 
AY 


your 
P na 
nd Performance to oom 


«--all kind: f 
Stein S of appliances thar 














or elect 


MOISTURE-RESISTANT:—F 


where both heat and moisture resistanc 


d conductor. 18 A.W.G. to 8 A.W.G. 
Lr 


Solid or strande 
eo , ji 
PLIANCE-GROUNDING WIRE fo 
ALL-ASBESTOS *< 


s—Smokeless and Moisture-Resistant 
tallic part of electric ranges and has: ie 


the National Electrical Code. 


300-VOLT AP 


Two Type 


Recommended for grounding the me 


stoves to ground wire as required by 
Stranded conductor. 14 A.W.G. 
"eet 
— —_ 
“ie 
300-VOLT ELECTRIC-STOVE WIRE 
x 
ALL-ASBESTOS es 
Outer Covering: Asbestos braid, with flame-and-heat resisting impregnation. 2 
Recommended for wiring ranges, stoves, hot plates and other heating + ; ~~ 
appliances. Suitable for operating temperatures OS high as 200° C. eg , ) 
> ~~ . 





(392° F.) in definitely dry locations. 
b 


Solid or stranded conductor. 18 A.W.G. to 4 A.W.G. 


Let us send you a copy of our new illustrated catalog: 4o- Fi 


‘“‘NEasbestos Wire for Hot Spots”’ 
I~: WZ, 
ive Aaa 
Cz EL repeated heating and cooling 
j without hardening, splitting or melting 


Withstands vibration and rough handling 












Resists grease, oil and water 


a ey, a 


y 
Pa 





Nati i 
ational Electric Products Corporati 
ion 


Pittsburgh 30, Pa. 


oH 


“ Openings large, 


openings small, 
We’ve PLUG BUTTONS 
to fill them all!” 


Yes, we've a complete size range of PLUG BUTTONS to 
fill almost any hole in your product. All snap in by hand 


. hold fast by expanding spring action’...can be readily removed. 
} I £ S} ~ 3 


Originally designed as simple covers for holes drilled, punched or 
molded in metal or plastics, PLUG BUTTONS quickly proved adaptable 
to many more important applications. Perforated models make ideal 
vent and breather caps. Special shapes serve as access and inspection 
port covers. The newest PLUG BUTTONS feature molded 
plastics windows for use as indicator and courtesy lights. 

Low in cost, PLUG BUTTONS generally replace expensive 
machined parts. Quickly and easily installed, they save 
precious assembly time. One or more of them might be 
just what you need to give added impetus to your produc- 
tion .. . added saleability to your product . . . For further 


information, consult the United-Carr sales office nearest you. 


UNITED-CARR SALES OFFICES 
ATLANTA, Ga., 115! Whitehall St., S.W. CINCINNATI 2, O., 716 First Nat'l Bank Bidg. LOS ANGELES 14, Cal., 1709 W. 8th St. 


BALTIMORE, Md. (TOWSON) 620 Woodbine Ave. CLEVELAND 13, O., 1468 W. 9th St. NEW YORK 10, N.Y., 15 E. 26th St. 
CHICAGO 11, Ill., 35 E. Wacker Dr. DETROIT 11, Mich., 2832 E. Grand Blvd. PHILADELPHIA 40, Pa., 3701 N. Broad St. 


UNISED- CARR FASTENER CORP. 


Dept. E-2, Cambridge 42, Massachusetts 


MAKERS OF © FASTENERS 
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There was a time when manufacturers thought of 
powder metallurgy as just a “neat trick.” They said, 
in effect: “That’s very clever and no doubt difficult, 
but what can it do for me?” 


Here at Moraine Products, we’ve worked to put 
powder’ metallurgy on a realistic foundation. We’ve 
made it stand on its own feet in dollars-and-cents com- 
petition with other methods of producing parts. And a 
growing list of large users proves that metal powder 
parts by Moraine fill a real need in today’s industrial 
requirements. 


Can metal powder parts by Moraine save you money? 
There is a good chance they can if the parts you need 
fulfill these conditions: 1) The shape permits good die 
fill and proper density; 2) the order is sufficiently large 
to justify initial tooling costs; 3) the physical proper- 
ties and tolerances required are 
within the range attainable in nor- 
mal factory production. Get a straight 
answer from Moraine Products. 


METAL POWDER 


aT MORAINE PRODUCTS 


_ DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 





THE WIZARD 


he sanpee.* 


Years ago the ‘“‘wise”’ men often 

‘conjured up some fantastic, not 

to say, amazing gadgets. These 

magicians from the past would 

be stopped cold however, if they 

could see the many remarkable 
applications of today’s Superior Fine Small 
Tubing (.010” to .625” O.D. Max.). Of 
course, not all of the mechanical marvels 
of this modern world incorporate Superior 
tubing, but you can be sure that where it 
is used (seen or unseen), it is doing the 
job perfectly. 


SUPERIOR STAINLESS STEEL TUBING—used wherever a 


combination of properties: corrosion resistance, high strength, 


heat resistance, machineability, etc., are required. The tubing 
could be a part of a food processing machine, a carburetor, a 
condenser or an oil burner. 


SUPERIOR NICKEL AND NICKEL ALLOY TUBING — 


finds acceptance in a wide range of uses from cathodes in elec- 


Superior Tubing in these many metals 
possesses outstanding qualities — dimen- 
sional accuracy and a bright, clean finish 
is always achieved by Superior’s method 
of manufacture. It is to your advantage to 
turn to tubing for your application—the 
metal form giving great flexibility, light- 
ness and strength. 


The engineers and metallurgists of Supe- 
rior will be glad to work with you to find 
the right tubing for your needs. Then you 
can join today’s expanding group that fre- 
quently ‘stump the wizard”! 


Write today for your copy of Bulletin #31. 


gicGER 
(ee i 


@ 
G 
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YW u 40 V8" 0.0. 
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tronic tubes, to machine parts for chemical and processing 
equipment — anywhere tubing must meet rigid requirements of 
strength, hardness, toughness, corrosion or heat resistance. 


SUPERIOR CARBON STEEL TUBING— might be a machine 


part, a part of a toy, a valve part, a bushing or a component in 
a modern electrical appliance. 


SUPERIOR BERYLLIUM COPPER TUBING—combining 
high fatigue and abrasive resistance, durability, low drift and 
good electrical conductivity, Beryllium Copper tubing finds wide 
application in calculating machines, electrical appliances, bour- 
don springs and sporting goods. 


For Superior tub- 
ing on the West 
Coast, call Pacific 
Tube Company, 
5710 Smithway 
Street, Los Angeles 
22, California. 
ANgeles 2-2151. 


SUPERIOR TUBE COMPANY 
2021 Germantown Ave. 
Norristown, Pennsylvania 
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There’s more to fastener cost than just price. 
Lots more. Personally... 


I look for all 8 


“=the 


It is the many costs of using a fastener that count 
. .. not just the initial price. True Fastener Economy is 
the lowest total cost for fastener selection, purchase, 
assembly and performance. 


you 
GET 


1. Reduce assembly time to a minimum by sav- 
ings through use of accurate and uniform fasteners 


2. Make your men happier by giving them fast- 
eners that make their work easier 


3. Reduce need for thorough plant inspection, 
due to confidence in supplier’s quality control 


4. Reduce the number and size of fasteners by 
proper design 


5. Purchase maximum holding power per dollar 


of initial cost, by specifying correct type and 
size of fasteners 


6. Simplify inventories by standardizing on 
fewer types and sizes of fasteners 


7. Save purchasing time by buying larger quan- 
tities from one supplier’s complete line 


8. Contribute to sales value of final product by 
using fasteners with a reputation for dependa- 
bility and finish 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


JO2 yearn making shhong 


lhe things thal make Imerca shong 


Plants at Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, Ill., Los Angeles, Calif. Additional sales offices at 
Philadelphia, Detroit, Chicago, Chattanooga, Portland, 
Seattle. Distributors from coast to coast. By ordering 
through your distributor, you can get prompt service 
for your normal needs from his stocks. Also—the in- 
dustry’s most complete, easiest-to-use catalog. 
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TIME-TESTED PERFORMANCE-PROVED 


SOLENOID CONTACTORS 


—_—— 
AUXILIARIES 


STANDARD 
TYPES FOR 
VARIOUS APPLICATIONS 


In the past 20 years, hundreds of thousands of R-B-M 
low voltage D.C. Solenoid Contactors have been giving 
efficient daily performance as gasoline engine starting 
contactors— battery charging contactors—low voltage 
D.C. motor controls—auxiliary contactors for indus- 
trial electrical trucks—and on mobile and stationary 
gasoline engine driven apparatus of all kinds. 


R-B-M Solenoid Contactors can be furnished with in- 
sulated coil terminals or with one insulated coil ter- 
minal; the other coil lead may be grounded or con- 
nected to the line terminal. Al types can be supplied 
with either flat or curved mounting bracket. 


Contacts are single pole, normally open, double break 
rated at 100 amperes continuous inductive load; or 


TYPE 
87000 


300 amperes in-rush at 6 volts D.C. and at 50 am.’ 

eres continuous inductive load or in-rush at 32 volts 
B.C. Copper contacts are standard, though special 
alloys are available. Coils are available from 6 to 32 
volts D.C. continuous or intermittent duty. 


For further information, write for Bulletin 520. Ad- 
dress Dept. D-10 


R-B-M pDivisioNn 
Essex WirRE CORPORATION 


Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC 
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SERVICES 









( a changing circumstances of supply and demand are 


giving rise to renewed requirements for assurance 







as to 


PERFORMANCE AND VALUE OF 
ELECTRICAL EQUIPMENT 






Any manufacturer whose own tests indicate that his prod- 







ucts measure up to his desires will enjoy re-enforced 






confidence if this is proven by independent determino- 


tions of a testing laboratory in which there is general 







confidence. If the independent determination should dis- 






close any deficiency in his products the manufacturer 






should be the first to know it in order to 






make necessary corrections. 


ELECTRICAL TESTING LABORATORIES, INC. 
2 East End Avenue at 79th Street, New York 21, N. Y. 
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1008 Park Avenue 


po You HAVE 


A WIRE STRI 


IDEAL STRIPPER 


pe bray Job 


No matter what kind of wire you use 
—you can strip it cleaner, quicker, 
and more economically with an. 
Ideal Wire Stripper. 


In the complete Ideal line there's the 
size and type of stripper for each in- 
dividual job. There are power, hand 
and foot operated models—all built 
for fast, efficient operation and last- 
ing service—each specially design- 
ed for a specific class of work. 


Submit Wire Samples 


Let Ideal help you solve your wire 
stripping problems. Send samples 
of the wire you use with information 
covering your production require- 
ments. Ideal engineers will be glad 
to recommend the stripper best suit- 
ed to your particular needs. 


Ask your wholesaler for full details, 
prices, illustrated bulletins, and en- 
gineers recommendations today. 


IDEAL INDUSTRIES, INC. 


(Successor to Ideal Commutator Dresser Co.) 


eee 


Sycamore, Illinois 


MANUFACTURERS OF THE MOST 
COMPLETE LINE OF WIRE STRIPPERS 











BRUSH TYPE 


Solves the problem of stripping 
and cleaning enamel, cotton, silk, 
string asbestos and similar types 
of light insulation from round, flat, 
or rectangular wire — solid or 
stranded. Recommended for re- 
moving the coating from “Formex’ 
or “Formvar’ wire — for cleaning 
fibre glass insulation—for remov- 
ing gummy insulation embedded 
in stranded wires. Strips fast . . 

two motors—plenty of power. 


HOT BLADE 


Insulation is burned off, including 
marker thread—no cut strands, Strips 
cotton, silk, synthetic (plastic) insula- 
tions or rubber coverings from fine 
stranded or solid conductors. Built for 
continuous production stripping. 





ROTARY TYPE 


For production stripping of all types 
of single conductors solid or stranded 
wire up to a maximum of ¥2"" outside 
dia. Flip of switch reverses motor 
for stripping according to the natural 
twist of the wire. 








FOOT OPERATED 

















A production stripper — particularly 
: designed for rubber covered wires 
aa Strips insulation from 8 gauge to 22 


gauge—single or stranded. Strips all 
kinds of plain, twisted, and parallel 
cords and is especially recommended 
for P.O.S.J.—strips outside sheath and 
both conductors at one time. Wire is 
gripped, insulation cut and stripped off 
with a single step on foot pedal. 


BENCH TYPE 


Strips all kinds of single and 
parallel conductors—cable up 
to 5/8” dia. Especially recom- 
mended for type S, SJ and 
Power Cables. 


Strips solid or stranded wire up 
to 5/16"' dia. Particularly well 
suited for single conductor plas- 
tic, cotton or rubber covered wire 
where quantities are limited. 





AMERICA’S LEADING WHOLESALERS 
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This is a simple, short case history. Its very 
simplicity makes it important to you. A manufacturer 
designing a line of precision blowers for large radio 
transmitting tubes was faced with the problem of 
supplying very exact quantities of air at exact static 
pressures recommended for a variety of these tubes, 

He consulted Torrington early in his planning. 
Suitably designed housings and the proper Airotor 


Blower Wheels were recommended. Right from the 


THE 





~ MANUFACTURING 
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RIGHT... from the start 
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TORRINGTON 
tied AIR \MPELLERS 


Can FREE You from Headaches, 


Expense and Delays when 
using Forced Air 


start, the completed units worked well. In this instance, 
there were present none of the expensive, exasperat- 
ing problems of too little air, too much noise, redesign 
delays, etc., that so often plague a manufacturer when 
applying forced air. 

So we urge you to consult Torrington while your 
product is in the early stages of design .. . and thus 
profit from all: the benefits that Torrington Air 


Impellers offer. 







AIRISTOCRAT FAN BLADES * AIROTOR BLOWER WHEELS © IMPROVE PRODUCT PERFORMANCE 
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PERFORMANCE BEYOND THE CALL OF DUTY 
—ASSURED BY RIGID QUALITY CONTROLS! 


Above: Continuity Tests 


Below: Resistance Tests 
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“PRECISION ENGINEERING 





FOR 
Eb 
PRODUCTION 


The AMP 
Automatic Wire 
Terminator 













FOR THE 
PRODUCTION 
LINE 










AMP 
Pneumatic 
Hand Tools 












FOR 
AUTOMATIC 


APPLIANCE 
CONTROLS 


AMP 


Splicing Terminals 


A NEW, 
LOW-COST 


The AMP 
“Ampili-press” 





AIRCRAFT-MARINE PRODUCTS 


1504 N. FOURTH STREET, HARRISBURG, PA. Telephone 4-0101 
Sole Canadian Representative F Manley & Sons, Ltd, 82 Adelaide Street, E., Toronto, Oat. Canada 





“PRECISION ENGINEERING 
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“Straight-Disconnect”’ 


INSTALLATION 
TOOL 





APPLIED TO THE END OF A WIRE” 


AA P APPLIED TO THE ENO OF A WIRE’ 


The ultimate in speed and economy of production. This revolutionary 
machine assures up to 3300 perfect, identical, electrical connections 
per hour, yet involves no capital investment. The price of the terminals 
includes the use of the machine. Developed exclusively for manufac- 
turers of mass-produced products, the AMP Automatic Wire Termi- 
nator installs a wide variety of types of AMP solderless terminals in 
many wire sizes. Terminals are supplied in continuous strip on con- 
venient spools for the average day’s production. 








Engineered for production line use, these handy “guns” will install up 
to 1200 AMP solderiess terminals per hour. The smaller tool (Cat. No. 
69005) is used for wire sizes 22 to 10, while the larger tool (Cat. No. 
69010) provides the extra power needed for wire sizes 12 to 8. 
Powered by standard shop air pressure, the AMP Pneumatics combine 
hand tool facility with power press precision, speed and uniform 
pressure. Small enough to use in “tight” places and light enough for 
continuous operation without fatigue. Interchangeable crimping heads 
for wide range of AMP terminal types and wire sizes. 
















A new line of “Disconnect” terminals replacing soldered “plug-in” 
connections on automatic washers, dryers, ranges, dishwashers, 
heaters, air-conditioning units, etc. AMP “Straight-Disconnect” termi- 
nals are the answer to increased production costs of automatic 
controls and other components that must be removed for servicing 
or replacement. 


Complete splice comprises “socket” terminal and “snap-in” terminal. 
Can be used for line splices or for “disconnect” connections at termi- 
nal blocks, panels, etc. Terminals on wire ends can be installed by 
AMP Automatic Wire Terminator or Press Dies. 








Provides the advantages of press installation of AMP Solderless 
Terminals and Connectors at little more than the cost of a hand tool. 
“Ampli-press” is a foot-operated bench press, designed for plants 
where production is not sufficient to warrant costly power tooling. 
Ideal for limited production, maintenance and repair, etc. Inter- 
changeable crimping heads for AMP terminal types and wire sizes. 
Costs only $25 (Low-cost crimping heads extra, starting at $12.50). 






INC. 















C-8151-5 
Non-Adjustable 


Designers and manufacturers looking 
for efficient, trouble-free control and pro- 
tection devices for use in their products 
will find Klixon Thermo-Snap Controls 
the answer to their problems. 

Built-in as an inherent part of the 
product, these small, compact, foolproof 
temperature controls “open” the circuit 
with a quick clean break .. . “‘close”’ the 
circuit to a solid make assuring positive, 
dependable operation no matter how 
often they operate. Due to their snap- 
action and simplicity of operation, 
Klixon Controls are unaffected by mo- 
tion, shock, vibration or altitude. 

Klixon Thermo-Snap controls are 
used as fan switches and high limit con- 
trols, fuel delay switches, ignition cut- 


350 


BUILT-IN 


Rey 


THERMO-SNAP 


CONTROLS 


offs, purge switches, temperature con- 
trols, tube and rectifier cooling control 
...in products ranging from popcorn 
machines, aircraft equipment to solder- 
ing guns and flatirons. 

If you need accurate temperature con- 
trol, investigate Klixon Thermo-Snap 
Temperature Controls. They are avail- 
able in many standard types and ratings 
to meet most requirements. Write for 
information and bulletin PR 116. 


KLIxoN 


SPENCER THERMOSTAT CO. 
110 Forest St., Attleboro, Mass. 


TEMPERATURE 












C-3570-2 
Adjustable 








C-4351-23 
Non-Adjustable 





C-4910 Hermetically Sealed Thermostat 
For temperature regulation or high 
limit alarms in refrigeration and cool- 
ing applications. 
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Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 





FOR MARINE 
EQUIPMENT 


FOR MACHINE 


FOR MILL 
MOTORS TOOL MOTORS 








DIELECTRIC 
STRENGTH 


RESISTANCE 
TO MOISTURE 


RESISTANCE 
TO ALKALI 













EXCELLENT 









EXCELLENT EXCELLENT 








EXCELLENT 












RESISTANCE 

TO ACIDS 
RESISTANCE 

TO SALT WATER 
PENETRATION 
TOUGHNESS 


HIGH TEMPERA. 
TURE AGING 


FLEXIBILITY 


EXCELLENT 6000 













EXCELLENT 
EXCELLENT 
EXCELLENT 


6000 
6000 
EXCELLENT 


EXCELLENT 
6000 
FAIR 





EXCELLENT 
6000 

















































Order... & 


Which G-E insulating varnish for your job? 


WHY G-E INSULATING 


VARNISH 9574 was 
SELECTED FOR THIS 


ES CRUE alerted 








@ The fractional horsepower motor in this washing machine 
must withstand moisture, alkali, oil, and vibration—-so it’s 
insulated with G-E Clear Baking Varnish 9574. 

General Electric varnish specialists recommend this par- 
ticular type because of its outstanding chemical resistance 
in addition to high dielectric strength, excellent wear, and 
bonding characteristics. Especially adaptable to slow and 
medium speed armatures (to 10,000 rpm), it adheres to all 
types of wire—enamel, Formex, glass, asbestos, and others. 

G-E Quality Control methods insure uniformity in each 
shipment. Call your local General Electric Distributor for 
more details on General Electric Insulating Varnishes. Or 
write to Resin and Insulation Materials Division, Chemical 
Department, General Electric Co., Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


CD47-113 


Electrical equipment is no better than its insulation 









NINTH ANNUAL PRODUCT DESIGN NUMBER 


These 
CLEVE-WELD METHODS 


can cut your costs 


THE CLEVELAND WELDING COMPANY 


WEST 117th STREET & BEREA ROAD e CLEVELAND 7, OHIO 
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Making a 


How small can you make a ball bearing? That question 
came up often during the war... and Fafnir came 
through with amazing answers... millions of jewel- 
like bearings, smaller than a dime, for fire control 
mechanisms, aviation instruments, medical and labo- 
ratory equipment. Then post-war product develop- 
ments brought similar demands for small ball bearings. 


Fafnir was ready with greatly expanded facilities. 
Specialized . .. yes . . . because ball bearings for 


shaft diameters down to 4 mm or 0.1575 of an inch 
demand specially trained workers, special equipment, 


... actually a “factory within a factory.” 


MOST COMPLETE LINE IN AMERICA FAFNIR eS 


BALL 





NINTH ANNUAL PRODUCT DESIGN NUMBER 





out of small ball bearings 


Today there’s a Fafnir Extra Small Ball Bearing for 
almost any spot in an instrument, small machine or 
appliance. Available in either metric or inch dimen- 
sional sizes, with non-filling slot or full ball com- 
plement construction, either plain or with shields 
or seals to meet specific requirements. 


Is there a small shaft in your product that’s handi- 
capped with a plain bearing because you didn’t think 
you could get a ball bearing that small or get them in 
sufficient quantities to meet your requirements? It’s 
time you called in Fafnir. The Fafnir Bearing Company, 
New Britain, Conn. 


BEARINGS 





~CHROMEL 


Basic Element for 
Electrical Heating Appliances 


yy you’re producing ranges, roasters, ironers, toasters 

. + or just plain resistors . . . you have a special interest in 
good CHROMEL wire. CHROMEL, you know, is the. Nickel- 
Chromium alloy that first made electrical heating practical. First 
to offer dependable long-life service at low, low cost, it is directly 
responsible for today’s widespread acceptance of electrical heating 
appliances. In its way, durable CHROMEL wire is as fundamental 
to your business as electricity itself. 


If you’re not already familiar with the CHROMEL family of alloys, 
we suggest you get acquainted at once. Our Catalog-M1 is devoted 
exclusively to useful technical data, ... Want a copy? 


HOSKINS MANUFACTURING CO. 
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NICKEL CHROMIUM 
VAL 


“TRADEMARK REG. U. S. PAT. OFF, 


Detroit 8, Michigan 
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Authorized WAA Electronics Distributors 
EASTERN 


Automatic Radio Mfg. Co., Inc 
122 Brookline Ave. 

Boston, Mass. 

Carr Industries, Inc. 

1269 Atlantic Ave. 

Brooklyn, New York, N. Y. 
Tobe Deutschmann Corp. 

863 Washington Street 
Canton, Mass. 


Electronic Corp. of America 
353 West 48th Street 
New York, N. Y. 


Emerson Radio & 
Phonograph Corp. 

76 Ninth Ave. 

New York, N. Y. 


General Electric Co. 
Bidg. 267; 1 River Road 
Schenectady, N. Y. 


General Electronics, Inc. 
1819 Broadway 

New York, N. Y. 
Hammarlund Mfg. Co., Inc 
460 West 34th Street 

New York, N. Y. 


Hytron Radio & Electronics Corp. 


76 LaFayette St. 
Salem, Mass. 


Johanns & Keegan Co., Inc. 
62 Pearl St. 
New York, N. Y. 


Newark Electric Co., Inc. 
242 West 55th St. 
New York, N. Y. 


Radio Parts Distributing Co. 
128 West Olney Road 
Norfolk, Va. 


Smith-Meeker Engineering Co. 
125 Barclay Street 
New York, N. Y. 


Standard Arcturus Corp. 
99 Sussex Ave. 
Newark, New Jersey 


Sylvania Electric Products, Inc. 
Emporium, Pa. 


Technical Apparatus Co. 
165 Washington St. 
Boston, Mass. 


Tung-Sol Lamp Works, Inc. 
95 Eighth Ave. 
Newark, New Jersey 


W. & H. Aviation Corp. 
Municipal Airport 
Rochester, New York 


MIDWESTERN 


American Condenser Co. 
4410 N. Ravenswood Ave. 
Chicagé, Ill. 

Belmont Radio Corp. 

3633 S. Racine Ave. 
Chicago, Ill. 


Electro-Voice, Inc. 
Carroll & Cecil Streets 
Buchanan, Michigan 
Essex Wire Corp. 
1601 Wall Street 

Fort Wayne, Indiana 


E. F. Johnson Co. 


JOBBERS 
WHOLESALERS 
MANUFACTURERS 


You’ll save—save—save when you pur- 
chase surplus electronic equipment from 
these Approved Distributors. They are 
offering electronic tubes, devices and 
equipment which were declared surplus 
by the Armed Forces. Fill your needs— 
now—while inventoriesstill permit large 
purchases and wide selection. 


Purchasing of this equipment has 
been simplified to a high degree. These 
WAA Approved Distributors were se- 
lected on a basis of their ability to serve 
you intelligently and efficiently. Write, 
phone or visit your nearest Approved 
Distributor for information concerning 
inventories, prices and delivery arrange- 
ments. You'll find you can “Save with 
Surplus’’. 


206 Second Ave., S. W. 
Waseca, Minnesota 


" OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL 


SOUTHERN 


Navigation Instrument Co., Inc. Southern Electronic Co. 
P. O. Box 7001, Heights Station 512 St. Charles Street 
Houston, Texas New Orleans, La. 


WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta + Birmingham « Boston « Charlotte 

Chicago + Cincinnati + Cleveland + Denver + Detroit +» Grand Prairie, 

Tex. « Helena + Houston + Jacksonville « Kansas City, Mo. « Little Rock, Ark; 
Los Angeles + Louisville + Minneapolis + Nashville « New Orleans + New York 
Omaha « Philadelphia + Portland, Ore. + Richmond « St. Louis « Salt Lake sah 
San Antonio + San Francisco + Seattle ¢ Spokane « Tulsa 


PACIFIC 


Hoffman Radio Corp. 
3761 S. Hill Street 
Los Angeles, Calif. 


Cole Instrument Co. 
1320 S. Grand Avenue 
Los Angeles, Calif. 
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Honeycomb Plastic—Pound for Pound 


The Strongest Material Ever Made! 


“Honeycomb” plastic panel fabricated 
by U. S. Plywood Corporation. 


“Daisy,” the elephant, planted all 
four feet on this 37-pound panel of 
“honeycomb” laminate structure impreg- 
nated with BAKELITE phenolic resin—and 
her full weight, tons of it, pressed down upon 
the unsupported span without detrimental effect. 
The panel was constructed from a cloth-base core sur- 
faced with paper-base laminated phenolic sheet. 


Thus “Daisy” confirmed, in her unscientific but convincing way, 
the exhaustive laboratory tests to which this material has been subjected. aa 

As a matter of fact, this “honeycomb” panel, 4’ x 3’ x 31/4”, offered “Daisy” a wide CoO 
margin of safety. It could hold 25,000 pounds at mid-span without failure. 


TRADE— MARKS 


Enormous strength is inherent in this new structural material. Designers and 
engineers in many industries are now studying its possibilities for weight- 
saving and product improvement. It was developed for aircraft uses— but it is 
ready for scores of other applications. 


The structure can be built of paper, cloth, or glass cloth core, impregnated LAMINATING PLASTICS 


with BAKELITE phenolic resin, sandwiched between sheets of plywood, 
aluminum, plastic laminates, or other material. It is highly resistant to moisture, 
“weathering” and age. It may be had in a range of dimensions up to 5’ x 10’ 
panels with cores varying from 1%” to 3” or more in thickness. Certain 
constructions can be sawed like wood. 


Address Department 47 for prompt handling of your inquiry. 
BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q@ 30 East 42nd Street, New York 17, N.Y. 
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Type: CRU Operating characteristics: 
normally rated at 1.5 watts. Coils sup- 
plied for any voltage up to 115 volts DC 
or 220 volts AC. Standard contact combi- 
nations: Max. 4 “C” combination. Other 
combinations available. Contact rating 5 
amps at 32 volts DC or 115 volts AC, 
noninductive. Size 2-7/16” long, 1-1/16” 
wide. Height varies with contact combi- 
nations. 


Type: CR Operating characteristics: 
laure halite MLM OR A EMe OTe) o1iT 1 
for any voltage up to 115 volts DC or 
220 volts AC. Standard contact combina- 
eT Mets MeL Mle Malco Mm leulel bg 
eyo PM ale LCM Lol ME tials | MR leo hommaleleuile lib 
closed; other combinations available. 
Contact rating 20 amps at 32 volts DC 
or 115 volts AC, noninductive. Size 
1-25/32” long, 1-3/32” wide, 1-33/64’’ 
aS 
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me 
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ne 
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Type: ic) Operating characteristics: 
normally rated at 1.0 watt. Coils supplied 
for any voltage up to 115 volts DC or 
220 volts AC. Standard contact combi- 
nations, 4 pole double throw. Other com 
binations available. Contact rating, 1 
at 32 volts DC or 115 volts AC, 
noninductive. Size: 4° long, 2” high, 112” 


wide 


ef 
Ta) 
a 


amp 


This type relay also available in 
TML intermediate size and Type 
TKL, midget size. 


e713 
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Type: DOS Okerating characteristics 
normally rated at 

plied for any voltage 
or 220 volts AC 
bination double pole double throw. Other 
combinations available 
15 amps 
noninductive 


rae ae 


FOR WIDE ADAPTABILITY 


Amrecon engineers have developed relays which embody 


an unusual degree of adaptability: 


The wide choice of spring mounted contacts of various rat- 
ings and combinations . . . the precision-wound coils in many 
types and sizes . . . the standardized assembly and mount- 
ings ... the engineered armatures and bearings — in proper 


combination will meet the most diverse applications. 


You can depend on the compact, rugged construction of the 
Amrecon relay to give the maximum in precision perform- 


ance, dependability, and long life. 


The relays illustrated are but a few of our many types. We 
are especially well equipped to assist you with your design- 
ing problems and can supply special relay units of Amrecon 
precision components to meet your most exacting require- 
ments. Should you desire further information regarding 
our many facilities, please write—your inquiry will be given 


prompt and courteous attention. 


Send for our 4-page illustrated bulletin. 


ENGINEERING “KNOW-HOW” 


American Relay & Controls, Inc. 
2555 DIVERSEY AVE. + CHICAGO 47, ILL. 
Offices in principal cities 
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ed DO Operating characteristics 
normally rated at 2.5 watts 
able at 1.0 watt. Coils supplied for any 
voltage up to 115 volts DC or 220 volts 
Standard contact com AC a 


pole or 4 pole double throw 


Pi ei eel LET Moh elL 


> to 115 volts DC 


contact combinations 3 
Other com 
rating 15 
Bll ae 1e 


cae ol), ean 


available. Contact 
at 32 volts DC or 
1Oninductive NTP a 
a) wae | ay A 
higt 2-1/16 


ee ama iit: binations 


at 32 volts DC or 115 volts AC 
1-13/32" deep, 1% ; 


amps 
fot Toe 
high; 4 pole, 17% 
high 


deep 
wide 2" 
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—_— of CONTROL and 
: POWER CIRCUIT 
- TRANSFORMERS 


with these important features: 































NCF SERIES ® Over 50 units with ratings carefully selected 


to serve a wide range of useful applications. 
CONTROL TRANSFORMERS 


For utilizing 115-volt power to operate any 
of a multitude of low-voltage devices, among 
them relays, solenoids, alarms, signal lamps, the most exacting requirements of the 
and small motors in various home and indus- 
trial applications. 

HCO SERIES: High reactance types, 25 or 30- ECC ar eho Reece mri Mm etl tame ltt tT 
volt secondaries, each in capacities of 20, 30, 40 : 5 
and 60 VA. Mounted on square outlet box 
covers that fit 4” square boxes, 344” and 4” Mountings allow easy installation. 
octagon boxes. : 5 

HCF SERIES: Same ratings as HCO Series, but * Meet all requirements of the Under- 
provided with standard mounting feet as shown writers Laboratories for their respec- 
for NCF Series. 

NCF SERIES: Normal reactance types with 8, 
16, 24 or 32-volt secondaries, capacities ranging 


from 25 to 150 VA. hist 
i ii ; 


® Designed and manufactured by a concern 


with over 18 years of experience in filling 
electrical-electronics Tea 


for long life and dependable service. 


tive classifications. 


PCC SERIES 


POWER CIRCUIT TRANSFORMERS 


For stepping down low-rate 230, 460, or 575-volt power in 
industrial plants as an economical means of operating 115- 
volt lighting, controls, and various other supplementary 
; devices at machines. PCB SERIES 
: PCF SERIES: A range of units including those with 230- 
volt and 460-volt primaries in 25 and 50 VA capacities, 
with 230/460 and 575-volt primaries, each in capacities 
from 75 to 250 VA. Have insulated leads for in-compart- 
ment wiring. 
PCB SERIES: Units have either 230/460 or 575-volt 
primaries, capacities ranging from 500 VA to 10 KVA. 
Fitted with outlet boxes made to receive conduit or 
armored cable. 
PCC SERIES: Have either 230, 230/460, or 460-volt pri- 
maries and capacities of 75, 100 or 150 VA. Fitted to 
rectangular covers for mounting on FS or FD-type conduit 
boxes. Provided with fuse blocks for overload protection. 


PCF SERIES 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
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REPUTATION 


built on 


REPETITION 


Ce 
. . . that’s right . . . repetitive spring 
action that gives mechanisms life, pep 
and power... 


Job engineering that results repeatedly 
in production savings on simple or 


complex spring designs. 


Barnes customers are usually “‘repeat” 
customers . . . the reasons for which 
our representatives will be glad to tell. 
Ask them at the first opportunity. 


Lbkace Barnes SPRINGS 


SMALL STAMPINGS * WIRE FORMS °* HAIRSPRINGS * COLD ROLLED SPRING STEEL 
WALLACE BARNES COMPANY 


BRISTOL, CONN 


DIVISION OF THE ASSOCIATED SPRING CORP, 
AND IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 
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You Can Do a Lot of Things 
with 
























One of the most interesting features of felt is its Felt's high capillary value makes it 


exceptionally valuable for wicking 
and filtering. 


ability to lend itself to so many different uses — 


simply, economically. 


Because of its wide range of 
densities, thicknesses and quali- 
ties, felt eases itself into all sorts 
of design plans — provides a 
ready solution to many tough 
design problems. 


Key to its price flexibility is that 
some types of felt sell for as low 
as 17c per square yard, others as 
high as $60 and more. 








It can be processed from downy 
softness to maple board hardness 
— cuts with a clean, non-fray 
edge. 


The Felters Company makes felts of quality, weight 
and thickness to fit any design need — cuts them to 
the exact shape and size required. 








Normal atmospheric conditions 
| have no adverse effect on the 
performance of felt, nor on its 
durability — can be used freely 
exposed to sun, moisture, heat 
and cold, as well as in the pres- 
ence of petroleum products! 





For quick, easy ordering, keep the Felters Precision 
Cut Felt Parts Manual handy. If you do not already 
have your copy, write today to The Felters Company, 
210-U South Street, Boston 11, Mass. 


eS 
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FELTERS: 


Offices : New York, Philadelphia, Chicago, Detroit 
Sales Representatives : San Francisco, St. Louis 


Beja re 











? 


® Dependable,Inexpensive 


< _ Temperature Control 


SOLUTION: 


BROWN-MH 
TEMPERATURE 
CONTROLLER 


EX AMPLE: In addition to Brown-MH Temperature Controllers 
° there are many other Brown-MH Control Devices 
which are the answer to problems of temperature and 


Cows produce more milk and are i i ngi- 
ital oka er dnalien cates pressure control confronting product design eng 


is maintained at the proper tempera- neers. They include electric, pneumatic and combi- 
ture. Many thousands of automati- ' ic / i idi 
scatie esaavalind Case Hoenn tiaadien nation electric, pneumatic systems, all providing a 
manufactured by the Warner Brooder means of dependable, accurate control at low cost. 
and Appliance Corp. have been in The instruments, together with all accessories that 
continuous service for years. 

a a make up the several types of control systems, are fully 

ependable and low cost tempcera- : ‘ ‘ 

ceania’ toate aa cea oka ieee illustrated and described in Catalog 8302. A copy 
was a problem. Naturally, the solu- will be sent at your request. 
tion was a Brown-MH Temperature 
Controller. These controllers provide THE BROWN INSTRUMENT COMPANY 
dependable control—inexpensively— 4466 Wayne Avenue Philadelphia 44, Pa. 


and without need of maintenance. 
Division of MINNEAPOLIS-HONEYWELL REGULATOR CO. 
SUBSIDIARY COMPANIES IN TORONTO e MEXICO CITY e LONDON 
STOCKHOLM e@ AMSTERDAM e@ BRUSSELS 


' A P O 


iiy=)s%e) a) CCA | 


FOR PROCESS MACHINES AND EQUIPMENT 
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tei ii a sale 


Guide to Buying 


oe uaa) 


aL MOm ana ema 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ALLOYS, FERROUS. See _ Ferro- 


Alloys. 


ALUMINUM 

Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. “Alcoa.” 

Aluminum Research Institute, 111 W. 
Washington, Chicago 2, Ill. 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 
ee 


Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Tubing). 


AMMETERS. See Instruments, 
Electrical Measuring. 


ANODES. PLATING 

American Brass Co., Waterbury 8%, Conn. 
“* Anaconda.”* 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

du Pont de Nemours & Co., Inc., E. L., 
Room 137. Arlington, N. J. 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 
N 


Water- 


a 

Handy & Harman, 32 Fulton, New York 7, 
N. Y. (Silver). 

Seymour Mfg. Co., Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


Cord and 


ATTACHMENT PLUGS. See Plugs 
and Caps. 
ATTENUATORS. See Resistors, 


Instrument and Radio. 


BALANCING MACHINES 
Beer Mfg. Co., Dept. E13, Rock Island, 
m1. = 


BALLASTS, FLUORESCENT LAMP. 


See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 

Hoover Ball Bearing Co Ann 
Mich. 

Landis & Gvr, Inc., 104—5th Ave., New 
York 11, N. > 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 54, Ti. 


Arbor, 


BASES MOTOR. See Motor Slide 


Bases. 


BATTERIES, DRY 
Mallory & Co.. Inc., P. R., Indianapolis 6, 
Ind. ‘“Tropical.’’ 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS. BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extuders. p 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mill, New 


Castle, Pa. Steel or Bronzed Backed. 
Moraine Products Division of General 
Motors, Dayton, Ohio (Steel-Backed). 


362 





BEARINGS, BALL (Miniature) 
Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 
Miniature Precision 

Keene, N. H. 
Norma-Hoffman Bearings Corp., Dept. H, 
Stamford, Conn. 


BEARINGS, BALL and 
(Radial and Thrust) 
Fafnir Bearing Co., New Britain, Conn 
Sy Bearings Co., Inc., Poughkeepsie 


Bearings, Inc., 


ROLLER 


Hoover Ball and Bearing Co., Ann Arbor, 
Mich. 

M°Gill Mfg. Co., Inc., Valparaiso, Ind 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma-Hoffman Bearings Corp., Dept. H, 
Stamford, Conn. “*Cartridge.’’ 

SKF Industries. Inc., Front & Erie Ave., 
Philadelphia 32. Pa. 

Timken Roller Bearing Co., 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 

Bunting Brass & Bronze Co., Toledo 9, 
Ohio. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Chrysler Corp., Amplex Div., 
Mich. 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. (Bronze on Steel) ““Leadoyl.’’ 

Mallory & Co., Inc., P. R., Indianapolis 6 


Canton 6, 


Detroit 31, 


Ind. 
Moraine Products Division of General 
Motors. Dayton, Ohio. 


Morganite, Inc., 3302—48th Ave., 
Island City 1, N. Y. 

National Formetal Co., Ine., 6611 Metta 
Ave., Cleveland 14, Ohio. 


BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING 
dered Metal) 

Chrvsler Corp., Amplex Div., Detroit 31, 
Mich. 

Johnson Bronze Co., 570 Mill, New Castle, 


Long 


(Pow- 


Pa 

Moraine Products Division of General 
Motors. Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 

Randall Granhite Products 
W. Lake, Chicago 6, MT. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co.. Plastics Div., 
Chemical Dept.. 1 Plastic Ave., Pitts- 
field, Mass. ‘‘Textolite.”’ 

National Vulcanized Fibre Co., 
ton 99, Del. 

Richardson Co., Melrose Park, II! 
*“*Insurok.”’ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) 
Lord Mfg. Co.. Erie, Pa. 


Corp., 609 


Wilming 


(Rubber- 


BEARINGS, NEEDLE 


McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27 
Mass. ‘Hydron.’’ 


BELT DRIVES. See Drives, V-Belt 
BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicatina) 


O’Neill-Irwin Mfg. Co.. 3€9 Eighth Ave., 
Lake City, Minn. “Di-Acro.”’ 


BERYLLIUM COPPER 
Wire) 
(See also Tubing, Beryllium Copper) 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. 

Riverside Metal Co., 


BIMETALS. See 
Bimetals. 


(Strip and 


Riverside, N. J 


Thermostatic 


BITS, SCREW AND BOLT. . Se« 
Socket Screw & Wrench Kits 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. ‘‘Black Magic.’’ 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, Los 
Angeles 46, Calif. 

Torrington Mfg. Co., 62 Franklin 
Torrington, Con, ‘“‘Airistocrat.”’ 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. Sex 
and Blower. 


Wheels, Fan 


BLOWERS. See 


Fans and Blowers 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners 


BOXES. METAL. See Cabinets, Sheet 
Metal 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., Room 
1840, Borland Bldg., Chicago 3, Tl! 


BRAKES. AIR and HYDRAULIC 
Wagner Elecrtric Corp 6454 Plymout! 
Ave., St. Louis 14, Mo 


BRAKES, BENDING. See 
Brakes and Shears 


Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

American Nickeloid Co., Peru 3, Ind. 
(prefinished), ‘‘Nickeloid.” 

Bridgeport Brass Co., Bridgeport 2, Conn 
(Also ‘“‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol 

Bunting Brass ard Bronze Co., 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 
ie me 


Hussey & Co., C. G., Pittsburgh, Pa 
Ilseo Copper Tube & Products, Ine., 
Cincinnati 27, Ohio (Copper Tubing) 
Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass. Inc., 230 Park 
Ave., New York 17, N. Y. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


Conn 
Toledo 9, 


Water 


Superior Tube Co. 2021 Germantown 
Ave., Norristown, Pa. (Copper). 
ELECTRICAL 






BRAZING ALLOYS, SILVER 
a + Co., Inc., 118 Astor, Newark 5 


Callite Tungsten Corp., 547—39th, Unior 
City, N. J. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

General Plate Div., Metals and Control 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 7 
N. Y. ‘‘Easy-Flo,”’ ‘‘Sil-Fos."’ 
Makepeace Co., D. E., Attleboro, Mass 
Mallory & Co., Inc., P. B., Indianapoli 

6, Ind, 





Ney Co., The J. M., 172 Elm, Hartfor 
1, Conn. 

BRAZING DISCS, RINGS and 
WASHES 


American Brass Co., Waterbury 88, Conn 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BRONZE. See Brass, Bronze 4 
Copper; also Phosphor Bronze 








BRUSHES: CARBON, GRAPHITE 
METAL-GRAPHITE 

secker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Ill. “BBB.”’ 


Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y 


Ohio Carbon Co., 12508 Berea Kd 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc 440 Hall Ave 
St. Marys, Pa 

Speer Carbon Co St Marys, Pa 
**Multiflex.’’ 

Stackpole Carbon Cx St. Marys, Pa 

BUSHINGS 


BEARING, see Bearings and Bushing 


COMPOSITION, see Plastics Custom 
Molders, 
FIBRE, see Fibre. 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramics. 
BUTTONS and CLIPS, SNAP 
FASTENERS 
United-Carr Fastener Corp., Dept, E-1 


Cambridge, Mass. 
Cuyahoga Spring Co., 10270 Berea Rad., 
Cleveland 2, Ohio. ‘‘Snap Clip.’’ 


CABINETS, SHEET METAL (Boxes. 
Chassis, Housings, Panels, Racks, 
Tanks) 

Karp Metal Products Co., Inc., 128—30th 
Brooklyn 32, N. Y. 

Millen Mfg. Co., Inc., 
Exchange, Malden, Mass. 

Overly-Hautz Co., 11560 Madison 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 25th 
Cleveland, Ohto. 

Worcester Pressed Steel Co., 609 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.’’ 


CABLE. 


James, 150 


Ave., 


See Wire & Cable. 


CABLE ASSEMBLIES and 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics. 
Insulating. 


CAPACITORS 

Aircraft-Marine Products, Inc., 
Fourth St., Harrisburg, Pa. ‘AMP.’ 

Cornell Dubilier Electric Corp., Dept 
H-9, South Plainfield, N. J. ‘‘Beaver,’’ 
**Dykanol.’’ 

Deutschmann Corp., Tobe, Canton, Mass 
““Tobe,’’ ‘‘Oil-Mites.’’ 

Electric Auto-Lite Co., Toledo 1, Ohio 

Electrical Reactance Corp., Franklinville 
N. YY. “Hi-@”’ 

Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. Y 

General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 
**Lestrofilm.’’ 

Johnson Co., E. F., Waseca, Minn. 

— & Co., Inc., P. R., Indianapolis 6 
nd. 

Millen Mfg Co., Inc., 
Exchange, Malden, Mass. 

Solar Mfg. Corp.. 285 Madison Ave., New 
York 17, N. Y. ‘‘Superex,’’ ‘‘Solite.’’ 

Sprague Electric Co., North Adams, Mass 
“Vitamin Q.”’ 

Stackpole Carbon Co., St. 


HAR- 


1504 N 





James, 150 


Marys, Pa 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings. 
Discs, Piles, Plates, Plungers, 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Tl ““BBB.”’ 

Morganite, Inc., 3302—48th Ave Lon 
Island City 1, N. ¥ 

Ohio Carbon Co., 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave 
St. Marys, Pa 

Speer Carbon Co., St 

Stackpole Carbon Co., St. 








12508 Berea Rd 


Marys, Pa 
Marys, Pa 


CARTONS AND CONTAINERS, 
PACKAGING 

Gair Co., Inec., Robert 155 E 44th 
New York 17, N g 

Gaylord Container 
St. Louis 2, Mo 


CASTINGS, ALUMINUM 
Die Castings) 

Aluminum Company of America, “2179 
Gulf Bldg., Pittsburgh 19, Pa. ‘‘Alcoa.’ 


Corp., 111 N. 4th 


(See also 
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40 YEARS 


of engineering, design and production experience in the manufacture of magnet wire, coil 
windings, insulations and impregnants has established the present reputation of 


ACME ELECTRICAL 


INSULATING 


VARNISHES ano COMPOUNDS 


Acme thermosetting varnishes, available in black or 
clear, are helping more and more manufacturers 
meet the most rigid insulation requirements. These 
varnishes are distinctive for their fast-baking, com- 
plete curing and penetrating qualities, coupled with 
their adaptability for conventional or infrared bak- 
ing equipment. The exacting demands of today’s 
conveyorized systems are also met by Acme var- 
nishes which eliminate the dangers of ‘‘skin-curing” 
and soft, tacky winding interiors. 


These heat-reactive varnishes combine low viscosity 
with high solids content to produce superior impreg- 
nating efficiency, bonding strength and buildup of 
solid insulating film. . . . Other baking and air-dry- 
ing formulations, including lacquers, adhesives, and 
spirit varnishes, are available to suit individual re- 
quirements. 


Acme impregnating, molding and potting compounds 
of the thermosetting type are “the answer” for high- 
voltage applications where it is absolutely essential 
that no voids or pockets exist in the winding to allow 
corona or the entrance of moisture. Low-voltage 
units are also completely protected against heat and 
moisture when impregnated and sealed with Acme 
Compounds which contain practically 100% non- 
volatile matter. 

Acme Electrical and Chemical Engineers have made 
available to the Coil Industry the advantages of a 
solid impregnated and molded coil by means of a 
simple process for the low-cost, mass production of 
units molded with Acme Compounds. Filling molds 
under vacuum is no longer necessary when using 
Acme XK-262 or XK-263! Consult Acme Engineers 
on technicalities of mold design and production 
procedures. 


Write for Literature and Samples (Dept. VC) 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


VARNISHED INSULATION - MAGNET WIRE - 


COILS 


OFFICES: New York, Philadelphia, Cleveland, Rochester, Chicago, St. Paul, St. Louis 
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rh cima by our P ast 


What does this mean to you as a 
prospective plastics buyer? 







It means that you can rely on 
WATERTOWN'S thirty-five years 
of practical experience to serve 
your plastic needs perfectly. Our 
trained personnel, modern press 
and laboratory equipment, and 
general ‘know-how’ has served the 
nation’s industries for a generation 
and has equipped us to handle all 
plastic problems economically and 
thoroughly. 
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With this background, the success 
of your plastic products is assured. 


THE WATERTOWN MANUFACTURING COMPANY 


700 ECHO LAKE ROAD WATERTOWN, CONN. 
New York Cleveland Detroit 







Chicago Milwaukee 


CWit, “WN 
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CASTINGS: BRASS, BRONZE AND 
COPPER 
Seeeee Bronze Co., 570 Mill, New Castle, 


a. 
Maiiory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


CASTINGS, DIE. 


CASTINGS, GRAY IRON 

Electric Auto Lite Co., Port Huron, Mich 

Wheland Co., The, Foundry Div., Chat 
tanooga 2, Tenn. 


CASTINGS, MAGNESIUM 

American Magnesium Corp., Subsidiary of 
Aluminum Company of America, 1715 
Gulf Bidg., Pittsburgh 19, Pa. ‘‘Mazlo 


CASTING, PRECISION (Lost-Wax 
Process 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys 
“*Inco,”’ “‘Inconel,’’ ‘‘Monel.’’ 


CATHODE RAY TUBES. 
Cathode Ray 


CEMENT, CERAMIC 
Titanium Alloys Mfg. Co., 
New York, N. Y. 


CEMENT, 
ING 
Bow Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. 
General Electric Co., Section RIMA-67%, 


See Die Casting :. 


See Tubes, 


111 Broadway 
Tan” 


INSULATING AND SEAL- 


Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y 

CEMENTS, LIQUID 

Ambroid Co., 305 Franklin, Boston 10, 
Mass 

CENTRIFUGAL CASTING 
MACHINES 


H R Engineering Laboratories, 104 Cellar 
Ave., New Hyde Park, N. Y. 


CERAMICS 
Electrical Porcelain 
Refractory Porcelain 
Steatite (Lava) 
Zircon Porcelain 
Akron Porcelain Co., 
ASron 14, Ohio (A). 
American Lava Corp., Chattanooga 5, Tenn 


(A) 
(B) 
(C) 
(D) 
2725 


Cory Ave., 


““AlSiMag’’ (C). 

Ceramic Specialities Co., 444 W. Sixth 
East Liverpool, Ohio (A). 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (AB). 

Illinois Electric Porcelain Co., Macomb, 
Ill. (A). 

Knox Porcelain Corp., Knoxville 1, 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave 


East Liverpool, Ohio (A). 

New Jersey lorcelain Co., New York Ave. 
& Plum, Trenton 5, N, J. 

Plastic Insulator Co., Inc., 369 Lexington 


Ave., New York 17, N. Y. (AC). 

Porcelain Products, Inc., 1241 W. Front, 
Findlay, Ohio (A). 

Square D Co., 6060 Rivard, Detroit 11 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave 
Trenton 9, N. J. (ABC) 


Steward Mfg. Co., D. M., Chattanooga | 
Tenn. ‘‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 
“‘Insuleon’’ (B). 

Titanium Alloy Mfg. Co., 111 Broadway 
ew Youn, NM. 2. “SAM” (D). 

Universal Clay Products Co., 1640 FE 
First, Sandusky, Ohio (A) 


CHOKES 


Electrical Reactance Corp., Franklinville 


Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4 N. Y 

Johnson Co., E. F., Waseca Minn, 

Millen Mfg Co., Inc., James, 150 
Exchange Malden, Mass 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. 


CHROME NICKEL ALLOYS. See 
Resistance Alloys 


CIRCUIT BREAKERS 


Federal Electric Products Co., 50 Paris 
Newark 5, N. J. ‘‘Noark.”’ 

General Electric Co., Section E 790-84 
Apparatus Dept., Schenectady 5, N. Y 

Heinemann Electric Co., 99 Plum 
Trenton, N. J. ‘‘HECO.” 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 


Westinghouse Electric Corp., P. 0. Box 


869, Pittsburgh 30, Pa ““De-ion.’ 
CLAMPS, GROUND 
Ilsco Copper Tube & Products (« 
Cincinnati 27, Ohio 
Trico Fuse Mfg. Co., 2948 N Ath, 


Milwaukee 12, Wis. 
CLAMPS, HOSE 


Garrett Co., Ine., George K 1421 
Chestnut, Philadelphia 2, Pa 


CLAMPS, TEST 

Chase Brass & Copper Co., Inc., 
bury 91, Coun. 

Trico Fuge Mfg. Co., 
Milwaukee 12. Wis 


Water 


2948 N Sith 


ELECTRICAL 


CLEANING COMPOUNDS 


Mitchell-Bradford Chemical Co., 2446 
Main, Bridgeport, Conn. 
Oakite Products, Inc., 18 H Thame 


New York 6, N. Y. 
CLIPS, SNAP. 
CLOTH, ELECTRICALLY CONDUC 


TIVE. (See Fabrics, Electrica)! 
Conductive. 


See Rings, Retaine: 


CLOTH, INSULATING. See Fabrice. 
insulating. 

CLOTH, TRACING. See Tracing 
Cioth & Paper. 


COATINGS, P-OTECTIVE 


Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 45, 80 E. 42nd 
New York 17, N. Y. 
Puritan Co., Ine., 577 Lyell Ave 


Rochester 6, N. Y. 


COAXIAL CABLE. 
Cable, Insulated 


COIL CORES AND FORMS. (See als 
Ceramics; Tubing, Paper) 


See Wire am 


Millen Mfg Co., Inc., James, 156 
Exchange, Malden, Mass. 

Paramount Paper Tube Corp., 612 La 
fayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa 


(Screw-Type, Molded Iron) 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 

Cambridge Thermionic Corp., 453 Concor 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave 
Providence 5, R. I. 


New 


Dano Electric Co., 93 Main, Winsted 
Conn, 

Davis & Co., Inc., Dean W., 10066 First 
Kentland, Ind. 


Dinion Coil Co., Caledonia, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich 
Electrical Reactance Corp., Franklinville 
an = 
Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. ¥ 
General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 
Gramer Company, 2734 N. Pulaski Road 
Chicago 39, Ill. ‘*Gracoil.”’ 
Nothelfer Winding Laboratories, 
marle Ave., Trenton 3, N. J 
Solar Electric Corp., Warren, Pa 


COIL WINDING MACHINES 
Universal Winding Co., P. O 
Providence 1, R. I 


COMMUTATORS 

Kirkwood Commutator Co., 
Ave., Cleveland 15, Ohio. 

Nippert Electric Products Co., 
Mound, Columbus 16, Qhio 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 


COMPOUNDS, SEALING. See Cement 
Waxes and Compounds. 


11 Albe 
“H-W-1 


Box 1605 


1345 Carnegie 


1759 W 
“‘Nepco 


COMPOUNDS, VARNISH. See Vai 
nishes, Compounds and Resins. 


COMPRESSORS, AIR. 


Gast Mfg. Corp., 135 Hinckley, Bento 
Harbor, Mich. (Air Motors) 
CONDENSEFS. See Capacitors 


CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ‘‘AMP.’ 

Alden Products Co., Brockton 64P, 
(Miniature). 

American Brass Co., Waterbury 88, Conn 

Burndy Engineering Co., Inc., 107 Bruck 
ner Blvd., New York 54, = 
Hydent,’’ ‘‘Hylink,’’ ‘‘Hylug.”’ 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. ¥ 
General Electric Co., Section Y93-1022 
Appliance & Merchandise Dept., Bridge 
port 2, Conn 
Ideal Industries, 
Sycamore, III. 
Ilseco Copper Tube & Products, Inc 

Cincinnati 27, Ohio 
Johnson Co., E. F., Waseca, Minn. 
Krueger & Hudepohl, Third & Vine Sts 
Cincinn#@i 2, Ohio 
Millen Mfg. Co., Ince., 
Exchange, Malden, Mass 
Mines Equipment Co., 4223 Clayton 


Mass 





Inc., 1008 Park Ave 


James, 150 


Ave 


St. Louis 10, Mo. 
Solar Electric Corp., Warren, Pa 
Trumbull Electrie Mfg. Co., Plainville 
Conn 
CONTACTORS, MAGNETIC. See 


Re.ays & Contactors. 


CONTACTS AND CONTACT POINTS 
Reker & Co., Inc., 113 Astor, Newark 5, 
N. J. 
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High Electrical and Thermal 
Conductivity . . . High Fatigue Strength... 

W 7 c N YO UJ W A N T High Elasticity . . . Hig Proportional Limit 

..- High Annealing Temperature . . . 

High Ductility. . . Resistance to Drift 
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MALLORY 100 METAL is the alloy for you 











'S An especially developed age-hardening copper base alloy, Mallory 100 Metal has 
proved its exceptional qualities in many types of electrical equipment—current- 
' carrying bearings, springs and reeds, resistance welding electrodes, high strength 
castings. That’s why the National Cash Register Company specified it for the speed 
, regulator illustrated above—a device used in conjunction with its Class 2000 
Accounting Machines and Class 600 Cash Registers. 
The National Cash Register Company reports: ‘“Mallory 100 was especially useful 
to us since its unusual combination of heat resistance, high electrical conductivity, 
: wear resistance and strength met our requirements exactly.” 
: Yes, Mallory 100 has a great deal to offer over ordinary copper base alloys. But it 
; Do You Have a Copy? is only one of many unusual metals produced by Mallory for special needs. Would 
, Everything you want toknow about you like to know what these metals will do for you? Send for the booklet illustrated 
” Mallory r Base Alloys, Solda- i pill iefly. it’ i- 
4 eee gy gen y anes. at the left. It will tell you the story completely—and briefly. And it’s free to engi 
2 Mallory D Materials and other neers writing on company letterhead. 
metals developed during many vears 
, i of intensive research. P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
*Reg. U.S. Pat. Off. 
ELECTRODES ‘ror DENSITY eens aan META 
rs 
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GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 




















SPECIAL ac, vc 
e umversa. MOTORS 















































For years our specialty has been the design and production 
| of special units to meet the specific requirements of our 
| 








many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 


ELECTRIC SPECIALTY co. 


212 SOUTH STREET, STAMFORD, CONN., 





































COMPRESSION AND INJECTIOn . 


qY Cooking 


Oo, see 


% 


Utensil Handles 





Tooled to build efficient molds for fast economical 
production . .. Experienced in planning and delivering 
millions of Customolded parts... Sicilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


A titre moi 


wn eHanufacturing COMPANY ®@ 


333 N. WHIPPLE ST.* CHICAGO 12+PHONE: KEDzie 1057 


\ 





SUZIGIOW WOLSN)D GNV suanvwat? 


Brainin Co., C. S., 233 Spring, New York 
13, N. Y¥. 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 
Fansteel Metallurgical Corp., North 
Chicago, Ill. ‘‘Fasaloy,’’ ‘‘Fastell.’’ 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibsen Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 

Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 

7 & Co., Inc., P. R., Indianapolis 


6, Ind. 
Ney Co., The J. M., 172 Elm, Hartford 


1, Conn. 
Stackpole Carbon Co., St. Marys, Pa 
Wilson Co., H. A., 105 Chestnut, Newark 


5, N. 


CONTACTS, CARBON. See Carbon & 
Graphite 


J. “Wilco.” 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co 500 Michigan Ave., 
Kenilworth, N. J **Heyco.’’ 

CONTRACT MANUFACTURING 

Boehme, Inc., H. O., 915 Broadway, New 
York 10, N. ¥ 

CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, 
Milwaukee 4, - Wis. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn 

Euclid Electric Mfg. Co., 1335 Chardon 
Road (Euclid) Cleveland 17, Ohio 

Federal Electric Products Co., 50 Paris 
Newark 5, N. J 

General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 

Master Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 


R-B-M Division, Essex Wire Corp 
D-10, Logansport, Ind 
Square D Company, 4041 
Milwaukee 12, Wis 
Struthers-Dunn, Inc., 
Philadelphia 7, Pa. 

Trumbull Electric Mfg 
Conn. 

Ward Leonard Electric Co., 
Mount Vernon, N. Y. 
Westinghouse Electric Corp 
868, Pittsburgh 30, Pa 


Dept 


N. Richards 


150 N. 13th, 


Co., Plainville, 


84 


South 


P. O. Box 


CONTROLS, and 


Level. See 


CONTROLS, PHOTOELECTRIC. 


Photoelectric Cells and Tubes 


FLOAT 
Switches 


LIQUID 


See 


CONTROLS, PRESSURE and TEM- 


PRATURE. See also. Relays; 
Switches, Thermostats. 
Allen-Bradley Co 1316 8. Second, 
Milwaukee 4, Wis 
Barber-Colman Co., Rockford, Ill 


Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave 
Philadelphia 44, Pa. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass 
**Thermoswiteh.’”’ 

General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 

Jefferson Electric Co., Bellwood, Ill 

Mercoid Corp., 4213 Belmont Ave 


Chicago 41, Tl. 


Minneapojis-Honeywell Regulator Co., 2685 
Fourth Ave., S., Minneapolis 8, Min: 

Robertshaw Thermostat Co., Youngwood 
Pa. 

Spencer Thermostat Co., 110 Forest St., 
Attleboro, Mass 


Square D Company, 4041 N. Richards 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con 
tactors; Switches. 


CONVERTERS, ROTARY. 
See Motors & Generators. 


COPPER. See Brass, Bronze and 
Copper. 
COPPER, BERYLLIUM. See Bery] 


lium Copper. 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS 

Accurate Insulated Wire Corp., 28 Fox 
New Haven, Conn. ‘‘Accwire’’ 

Alden Products Co., Brockton 64P, Mass 
American Electrical Heater Co., Detroit 


2, Michigan 
Belden Mfg. Co., 
Chicago 44, TI. 
Cornish Wire Co., Inc., 
New York 7, N.Y. ‘‘Corwieo’’ 
General Electric Co., Section Y93-1022, 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. ‘*Flamenol’’ 
Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 
Paranite Wire & Cable Div., 
Corp., Fort Wayne 6, Ind. 
Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


4633 West Van Buren 
15 Park Row 


Essex Wire 


Plastic Wire & Cable Corp., 405 E. 
Main, Jewett City, Conn. ‘‘Plastic-on’’ 
R. I. Appliance & Cordset Co., 195 


Weeden, Pawtucket, R. I 
Royal Electric Co., Inc., Pawtucket, R. I. 
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United States Kubber Co., 1230 Avenu+ 
of the Americas, New York 20, N. Y 


Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 
CORD, RESISTANCE LINE. See Re 


sistance Line Cords 


CORD and TWINE, ARMATURE anc 
COIL 

Insulation Manufacturers Corp., 565 W 
Washington Bilvd., Chicago 6, Ill. 

ates poate Company, Schenectady } 


Mitchell-Rand 


Insulation Co,, Inc., 51 
Murray, New York 7, N. Y. 
Westinghouse Electric Corp., P. O. Bor 


868, Pittsburgh 30, 


CORES, COIL. 


Forms 


CORES, POWDERED IRON. 
Powdered Metal Products 


CORES, REFRACTORY. See Ceramic: 
CORES, TRANSFORMER 


Westinghome Electric Corp., 
868, Pittsburgh 30, Pa. 


Pa. 











See 


Coil 


Cores an 


See 


P. O. Bos 
**Hiporsil’’ 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9510 Arch, Lar 
caster, Pa. 


COTTON SLEEVING. 
and Sleeving 


COUNTERS 
Bristol Company,153 
bury 91, Conn. 
National Acme Co., 


See Tubing 


Bristol Rd., Water 


170 E. 13st, Cleve 
land 8, Ohio. ‘‘Chronolog,”’ ‘‘Namco 

Veeder-Root, Inc., Dept. 687, Hartford 4 
Conn, ‘‘Countrol’’ 


COUPLINGS, FLEXIBLE 

Crocker-Wheeler Electric 
Co., Ampere, N. J. 

Guardian Products Corp., 
gan, Michigan City, Ind, 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber 

Lovejoy Flexible Coupling Co., 5049 W 
Lake, Chicago 44, Ill. 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y 


Manufacturing 


216 E. Michi 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastic: 
Custom Molders and Extruders. 


DECALCOMANIAS 

Cleveland Decals, Inc., 2515 Canal Rd 
Cleveland 15, Ohio. 

Meyercord Co., Dept. 7-5, 5323 W. Lake 
Chicago 44, Til. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 Montana 
Dept. E-10, Chicago 14, Ill. 

pe Pi Inc., 460 W. 34th, New York 
* SA 


Millen Mfg. Co., Inc., James, 150 Ex 


change, Malden, Mass. 

DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 

DIE CASTNGS 

Aluminum Co. of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum 

Electric Auto-Lite Co., Toledo 1, Obi 
(Aluminum & Zinc.) 

Madison-Kip Corp., 214 Waubesa, Madi 


Wis. 
Zine 
.. x 


(Aluminum & Zinc.) 

Co., 160 Front, New 
} ‘ (Zine Die Casting 
**Horsehead.’’ 


DIELECTRIC HEATING UNITS. Se 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 


son 4, 
New Jersey 


York 7, 
Alloys. ) 


Hoagland Mfg. Co., Inc., 29 Winton 
Bridgeport 4, Conn. 

Whistler & Sons. Inc., S. B., 752 Mili 
tary Road, Buffalo 17, N. Y. (Adjust 


able Perforating.) 


DISCS, BRAZING. See Brazing Discs 


DIVIDERS, VOLTAGE. See Resistors 


DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co., Ine., Charles, 4746-45 
Montrose Ave., Chicago 41, IM. 

Keuffel & Exser Co., oboken, N. @ 
“*Paragon."’ 

Post Cv., Frederick, 3650 N. Avondale 
Ave., Chicago 19, Ill. 


DRAWN METAL SHAPES. (See als 
Stampings. ) 

Electric Auto-Lite Co., Toledo 1, Ohio 

Scovill Mfg. Co., 18 Mill, Waterbury 91 


Conn. 
Whistler & Sons, Inc., S. B., 752 Mili 
tary Road, Buffalo 17. N. Y. 
Worcester Pressed Steel Co., 609 Barbe: 
Ave., Worcester 6, Mass. ‘‘Presteel.’ 


uring 
ich! 


bber 
> WwW 


inton 
Mili 
djust 


isc 


stors 


internal wrenching 
self-locking nut by 
ALLEN 


Comparison of 
ALLENUT, used 
with Allen Sock- 
et Head Cap 
Screw, and con- 
ventional bole - 
and nut. Note 
how internal 
wrenching prin- 
ciple contributes 
to designing that 
saves space and 
material. Clear- 
ance for open 
end or box type 
wrenches not 
required. 


This new internal-wrenching nut holds 
with a weld-like grip, — self-locking in non- 
hardened metals. Knurled flutes are drawn 
down into counterbored hole as screw is 
tightened in nut. Yet easily removed without 
damage to nut or containing parts by back - 
ing off on screw and tapping screw on head. 


Using ALLENUTS with Allen Socket Head 
Cap Screws, the positive internal wrenching 
action of Allen Hex Keys drives fast, firm 
set-ups in the harder metals. 12-point 
(double-hex) Allenut socket gives 30° of 
wrenching swing — as compared with a 
normal 60°— to speed up assembly in 
cramped quarters. 


The ALLENUT sets up flush to achieve 
streamlined surfaces. It facilitates more 
compact designs with resulting economies 
in space, weight and material. Adds im- 
mensely to the finished appearance of any 
job... Precision-made of special-alloy steel 
to Allen standards; threads tapped to a 
Class 3 fit. 


Ask your local Industrial Distributor for samples 
for test applications. Available only through 
authorized ALLEN Distributors. 


The Allen Mfg. Company x Vaasa, eee 1, Conn., U.S. A. 





ELECTRONIC HOOK-UP WIRE 


This phrase refers to the best quality of insulated wire to be used in 
the manufacture of radio, FM, and television transmitters, television 
and high — radio receivers, and in all types of electronic equipment 
where quality and performance are essential. 


Type SRIR rated at 1,000 volts made in accordance with Specification 
JAN-C-76 with final Navy Inspection Approval if desired before ship- 
ment. Made in all sizes solid and standard #26 gauge to #8 gauge, 
best quality vinyl extruded insulation covered with cotton, rayon, or 
glass braid smoothly finished with flexible flameproof lacquer. Also sup- 
plied plain and with thin extruded nylon sheath. Diameters as small as 
standard 600 volt wire. 


TYPE SRHV similar to SRIR except rated at 2500 volts. 


Furnished in any color or color combination, with no minimum quanti- 
ties. Price varies with the amount of each color ordered. 


BOSTON INSULATED WIRE & CABLE CO. 
DORCHESTER, MASSACHUSETTS 


——— NE 


— 
——__ 


a 


FOR ELECTRIC HEATING APPLIANCES 


MANUFACTURING COMPANY 


SS ANGELES 
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INSTANT SELECTION of EXACT 
SPEED for the OPERATION! 


Select-0-Speed 


Variable 
[TRANSMISSIONS 


Lever control 


Prolongs your 

equipment life. 

Better products 

with time-saving. 

Easily and quickly installed in line of drive of LOW COST 
OLD or NEW machines speed control. 


With touch of finger almost infinite number of speeds are obtained. 
Changes speed while running. Sizes up to 74 h.p. Ratios up to 10:1. 
Ruggedly built. Heavy Duty Ball Bearings. 


Send for Lovejoy-IDEAL Catalog. 


Also shows Variable Speed Pulleys, Drive Sheaves, Adjustable Motor Bases, 
Wide V-Belts. Write 


Mfd. by LOVEJOY FLEXIBLE COUPLING CO. 


MFRS: OF LOVEJOY L-R FLEXIBLE COUPLINGS 


5049 WEST LAKE ST., CHICAGO 44, ILLINOIS 









ELECTRICAL 
PAPERS 



































































THAT 
SAFEGUARD YOUR PRODUCT 


You can save money and avoid costly electrical 


aah alge 


hazards by protecting your product with H & V 


electrical insulating papers. Made with the right 
dielectric properties, they provide safe insulation 
for small motors, generators, transformers, and 


other electrical equipment. 


H & V papers are being used on products 
made by some of the leading manufacturers of 
electrical equipment. So when you use these 
papers you know that your product is safeguarded 


by insulating papers that are completely dependable. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole 







Massachusetts 





+ ~ 
“tes For _ 


Manufacturers of Technica! and 
Industrial Papers 





DRIVES, ELECTRONIC 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 
“*Thy-mo-trol.’’ 


Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ‘‘V-S’’ 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. ‘‘Mototrol.’’ 

DRIVES, M-G VARIABLE SPEED 

Unimax Switch Corporation, 460 W. 34th, 
New York 1, N. Y. 


DRIVES, V-BELT 


Dayton Kubber Mfg. Co., Dayton 1, Ohio. 


Goodrich Co., B. F., Dept. EM-87, 
Akron, Ohio. 

DUPLICATING MACHINES,  DIE- 
LES See Benders, Brakes & 


Shears. 


DYNAMOTORS. See Motors and Gen- 
erators, 


ELECTRICAL SHEETS. See Steel, 


Electrical. 
ELECTRODES, RESISTANCE 
WELDING 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 


ENAMELS. See Lacquers. 
EXPRESS SERVICES 


Air Express Div., 
Agency, 230 Park Ave., 


EYELETS 
American Brass Co., 
*“*Tru-Flange.”’ 
Scovill Mfg. Co., 

91, Conn, 


FABRICS, 
DUCTIV 


233 Water, 


Railway Express 
N. Y. 17, N. Y. 


Waterbury 88, Conn. 


18 Mill, Waterbury 


ELECTRICALLY CON- 

Pacific Mills, Industrial Fabrics Dept., 
214 Church, New York 13, N. Y. 
(Sheets & Tapes) 


FABRICS, INSULATING (Sheets and 
Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving, Braided Fabrics; Tape 
and Sheeting, Synthetic Resin) 

Acme Wire Co., a Dixwell Ave., New 
Haven 14, Con 

Brand & Co., Wilitam, 276 Fourth Ave., 
New York 10, N. Y¥. ‘Turbo.’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron r 

Mica Insulator Co., Schenectady 1 ee S. 
“*Empire.”” “Mico. 

Mitchell- Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp... 207 
Randolph | Ave., Woodbridge, N. J. 
**Natvar.’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Varslot.’’ “Vartex.”” 

Owens-Corning Fiberglas Corp., Dept. 


866, Toledo 1, Ohio. “‘Fiberglas. Pe 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. ‘*Tuffernel. 
FAN BLADES. 


FANS & BLOWERS 


See Blades, Fan. 


Heinze Electric Co., 685 Lawrence, 
Lowell, Mags. 
Robbins & Myers, Inc., Motor Div., 
Springeld, Ohio. 
Signal Electric Mfg. Co., Menominee, 
Mich. 
Smith Mfg. Co. Ine., F. A., 250 Davis, 
Rochester 2, N. Y. “Basco.” ‘‘Pilot.”’ 
FASTENERS (Bolts; Pins; Nuts; 


Rivets; Screws; Washers) 
BOLTS and NUTS 


Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 
Sheet Metal, Lock Spring Assembly 
Nuts (D) 
Screw Thread Inserts (E) 
Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 
Spade Belts (S) 
Aircraft Screw Products Co., Inc., 47-23V 


35th, Long Island City 1, ¥. ‘‘Aero- 
Thread,” “*Heli-Coil’’ (AE) 
Alimetal Screw Products Co., Dept. EL, 


83 Greene, New York 13, N. Y. (A) 
American Screw Co., Providence 1, R. I. 
(BF), (Cold Headed Screws) 
Buffalo Bolt Co., North Tonawanda, 
N. ¥. (A) 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (AC) 
Continental Screw Co., New Bedford, 
Mass. (AB) 


ELECTRICAL 


Elastic Stop Nut Corp. 
Union, N. J. ‘“‘ESNA” 
Electric Auto-Lite Co., 


(C) 
Obio, 
(E) 
Harper Co.,, H. M., 
(ABC) 


of America 


Toledo 1, 
Chi- 
cago 18, IIL. 


2609 Fletcher, 

Holo-Krome Screw Corp., Hartford 10, 
Conn. (A), (Stripper bolts) 
Lamson & Sessions Co,, 1971 W. 85th, 
Cleveland 2, Ohio (AB) 
Milford Rivet & Machine Co., 
Bridgeport Ave., Milford, Conn, 
National Lock Washer Co., 
N. J. (B) 
New England Screw Co., Keene, N. H. (B) 


871 
(B) 
Newark 6, 


Palnut Company, Inc., 66 Cordier, Iry- 
ington 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. ¥Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

_— & Prince Mfg. Co., Worcester, Mass, 

) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn, (F) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (BD) 

Thompson-Bremer & Co., 1638 W. Hub- 


bard, Chicago 22, Ill, ‘“‘Everlock’’ (C) 
Tinnerman Products, Inc., 2042 Fulton 
Road, Cleveland 13, Ohio. ‘‘Speed 


Nuts’ (D) 
Wenco Mfg., 1136 W. Hubbard, Chicag 


22, Ill. (8) 


PINS—Cotter 
Taper (G) 


(F); Locking 


and 


Allen Manufacturing Co., Hartford, 
(H) 


Conn 


Allmetal Screw Products Co., Inc., Dept 
EL, 33 Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
91, Conn. (F) 

Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 

Lamson & Sessions Co., 
Cleveland 2, Ohio (F) 


PRE-ASSEMBLED WASHERS and 
SCREWS 


525 Central 
(F) 


1971 W. 85th 


American Screw Co., 
Central Screw Co., 
cago 9, Ill. 
Chandler Products 
Cleveland 17, 
Continental 
Mass. 
Corbin Screw Div., 


Providence 1, R. 1 
3501 8. Shields, Chi 
Corp., 1491 
Ohio. 

Screw Co., 


Chardon 
New Bedford 


American Hardware 


Corp., New Britain, Conn. 
Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio. 
National Lock Co., Rockford, Ill. 
New England Screw Co., Keene, N. H 
Pheoll Mfg. Co., 5700 W. Roosevelt 


Chicago 50, Ill. 

Progressive Mfg. Co., 44 
rington, Conn, 

Russell, Burdsall & Ward Bolt & Naot 
Co., Port Chester, Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Ill. 


RECESSED HEAD SCREWS 


Aircraft Screw Products Co., Inc., 47-23V 
35th, Long Island City 1, N. Y. ‘‘Aero- 
Thread.’’ 


Norwood, Tor 


Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. 
American Screw Co., Providence 1, R. I. 


Chardon, 


Inc., Water- 


Atlantic Screw Works, 85 Charter Oak 
Ave., Hartford 5, Conn. 

Atlas Bolt & Screw Co., 1130 Ivanhoe 
Cleveland 10, Ohio. 

Central Screw Co., 3501 8. Shields, Chi 
cago 9, Ill. 

Chandler Products Corp., 1491 
Cleveland 17, Ohio. 

Chase Brass & Copper Co., 
bury 91, Conn, 

Centinental Screw Co., New Bedford, Mass 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Harper Co., H. M., 2609 Fletcher, Chi 
eago 18, Ill. 

International Screw Co., 9446 Roselawn 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

National Lock Co., Rockford, Il. 

— Lock Washer Co., Newark 5, 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, Ohio. 

New England Screw Co., Keene, N. H. 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. 

Pawtucket Screw Co., Pawtucket, R. 1 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
cago 50, Il. 

Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, Mas» 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Proc 
ucts Div., Waterville 48, Conn. 


Shakeproof, Inc., 2501. N. Keeler Ave., 
Chicago 39, IIl. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

Sterling Bolt Co., 209 W. Jackson, Chi- 
cago 6, Ill. 

Stronghold Screw Products, Inc., 213 W 


Hubbard, Chicago 12. Tl. 
Wolverine Bolt Co., 9685 Grinnell, De- 
treit 13, Mich. 
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HIGH HEAT. ¥Y-26-Mica PLATE 


COMPOSITE BONDED MICA INSULATION FOR ALL TYPES OF 


DOMESTIC ELECTRIC HEATER APPLIANCES 


THE OUTSTANDING HEATER APPLIANCE INSULATION 


Y-26 High Heat Mica Plate is a composite, inorganic-bonded, buili-up mica sheet insulating material — ap- 
proximating natural mica in mechanical strength, high-heat resistance and durability and having the addi- 
tional advantages of availability in large sheets or in single-piece full-size punchings to specifications. 


OF PROVED EFFICIENCY — 


During the past twenty years, Y-26 High Heat Mica Plate has 
found increasingly extensive use as heater appliance insulation, and 
today is specified as standard by most of the leading electric appli- 
ance manufacturers, 


This ever increasing use of Y-26 plate under actual operating con- 
ditions in hundreds of thousands of appliances has fully proved the 
complete efficiency of Y-26. It incorporates all of the essential re- 
quirements of domestic electric appliance insulation — (1) temperature 
resistance; (2) insulation resistance; (3) chemical resistance. 


OF PROVED ECONOMY — 


The use of full-size, euieeine element support insulators, in most 
of the leading electric appliances, has proved the economy of use 
of Y-26 High Heat Mica Plate in both assembly and durability for 
the life of the appliance. 


OF PROVED DEPENDABILITY — 

Y-26 plate is of uniform high quality, uniform in dimensions, free 
fromt impurities and foreign matter . . . assuring a recognized, de- 
pendable source of supply. 


NEW ENGLAND MICA COMPANY, INC. 


WALTHAM 54, MASSACHUSETTS 


NEW YORK CHICAGO CLEVELAND 


BALTIMORE 


BOSTON 


DETROIT 
SAN FRANCISCO 


MINNEAPOLIS 
LOS ANGELES 


ST. LOUIS PITTSBURGH 


SEATTLE 











AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 











mean Precision construction 
Precision 


BOBBINS 


For more turns, or less space for 
same amount of wire. Bobbins 
spirally wound. Greater strength. 
Better insulation. Better heat dis- 
sipation. Vulcanized flanges. Write 
for samples. 

Also Dielectric Paper Tubes, any 
length ID or OD. 


PRECISION Paper Tube Co. 


2035 W. Charleston St., Chicage 47, Ill. 
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GEAR MOTOR 


For operating contacts, switches, valves or other 
mechanism. Torque up to 500 inch ounces (2'2 foot 
pounds) can be supplied at 1 R.P.M. 


Available in three sizes with any output shaft speed 
desired from 1 revolution per minute up. Magnetic 
clutch available to provide motion at output shaft 
only for duration of electrical contact. Prevents over- 
run. Ask for details. 


MOTORESEARCH COMPANY 
1600 JUNCTION AVENUE 
RACINE, WISCONSIN 














LURRBENF 
LONVERSIDN 


ees ATR QUALITY 


PRODUCTS 










































BATTERY 
ELIMINATORS 


For DEMONSTRATING and TESTING 
AUTO RADIOS 


New Models . . . Designed for Testing D.C. Electrical 

Apparatus on Regular A.C. Lines. Equipped with Full- 

Wave Dry Disc Type Rectifier, Assuring Noiseless, In- 

terference Free Operation and Extreme Long Life and 

Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 

@ Operates the Equipment at Maximum Efficiency. 

@ Fully Automatic and Fool-Proof. 

@ Type 60-ELIA .. . Rated Output 6.3 V. at 6.5 Amp. 

Dealer Net Price $22.80 

@ Type 120C-ELIO... Rated Output 6.3 V. at 14 Amp. 
Dealer Net Price $37.20 


ATR 


AUTO 
RADIO 
VIBRATORS 





Designed for Use in Standard Vibrator-Operated Auto 
Radio Receivers. Built with Precision Construction for 
Longer Lasting Life. Prices are app. 15% lower. 


STANDARD 
and HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Television 
Sets, Amplifiers, Address Systems, and Radio Test equip- 
ment from D.C. Voltages in Vehicles, Ships, Trains, 
Planes and in D.C. Districts. 


Write for New ATR Catalog—Today! 










AMERICAN TELEVISION AND RADIO CO. 
Quality Products Since 1931 
SAINT PAUL 1, MINNESOTA — U.S.A. 


tin. inca al 






































RIVETS 


Allmetal Screw Products am Dept. EL, 
| A 


33 Greene, New York 13, N. 
Aluminum Co. Amertes, 

Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.’ 
Buffalo Bolt Cc., North ‘Tonawanda, N. Y. 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

du Pont de Nemours & Co. Ine., E. I, 


Dept. F-10, Wilmington 98, Del., (Ex- 
plosive) 

Goodrich, B. F., Dept. 
Ohio. ‘‘Rivnut’’ 


EM-87, Akron 
(Blind) 


| Milford Rivet & Machine Co., 871 Bridge 


port Ave., Milford, Conn. 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 


| Reed & Prince Mfg. Co., Worcester, Mass. 


Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 


SCREWS—Cap and Set, Machine 


(H); Self-Tapping (J) 


Allen Mfg. Co., Hartford, Conn. (H) 

Allmetal Screw Products Co,, Dept. EM, 
80 Grand, New York 13, N. Y. (H) 

—— Screw Co., Providence 1, R. I. 
( ) 

Bristol Company, 153 Bristol Rd., Water- 


bury 91, Conn. 
Buffalo Bolt Co., North Tonawanda, N. Y. 


(H) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (H) 

Continental Screw Co., New Bedford, 


Mass. “Holtite,”” ‘“‘Tap’’ (HJ) 
Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill, (HJ) 


| Holo Krome Screw Corp., Hartford, Conn. 
(H) 


Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. (HJ) 
Moore, Inc., George W., 88 Boaver, 
Waltham 54, Mass. (H) 


| National Lock Washer Co., Newark 5, 


| New England Screw Co., 


N. J. (HJ) 
Keene, N. H. 
(HJ) 


Parker-Kalon Corp., 200 _Varick, New 
York 14, N. Y.. (HJ) ‘“‘Gear-Grip’’ 
Progressive Mfg. Co., 44 Sarae Tor- 

rington, Conn. (H) 


| Reed & Prince Mfg. Co., Worcester, Mass. 
H 


| Seovill Mfg. Co., 


| Felters Co., 210-U South, 


(H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. 
Waterville Screw Prod 
ucts Div., Waterville 48, Conn. (HJ) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (HJ) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Unbrako’’ (H) 


WASHERS—Flat (K); Lock and 
Spring (L) 


Allmetal Serew Products Co., Dept. EL, 
33 Greene, New York 13, N. Y¥. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (KL) 
Continental Screw Co., New Bedford, 

Mass. (K) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio (K) 
Garrett Co., Inc., George K., 1421 Chest- 

nut, Philadelphia 2, Pa. (KL) 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 


Chicago 14, Ill 
2609 Fletcher, Chi- 


Harper Co., H. M., 
cago 18, Til. (K) 

llubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill (KL) 

Lamson & Sessions Co., 1971 W. 285th, 
Cleveland 2, Ohio (KL) 
National Lock Washer Co., 
N. J. ‘‘Kantlink’”’ (L) 
66 Cordier, Irv- 


Newark 5, 


alnut Company, Inc., 
ington 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Ill. (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (L) 

Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Til. “‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 8. Bay 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., Glenville, Conn 


Felt Products Mfg. Co., 1536 Carroll 


Ave., Chicago 7, Til. 

Boston 11, 
Mass. 

Western Felt Works, 4035 @gden Ave., 
Chicago 23, Til. 


| FERRO-ALLOYS 


Electro Metallurgical Co., Div. Union 
Carbide & Carbon Co., Dept. E-8, 30 
East 42nd, New York 17, N. Y. 


FIBRE-GLASS. 
lating 


See Fabrics, Insu- 


FIBRE, PHENOL. See Plastics, Lami- 
nated. 





— “Rod, Tubing) (Board, 

eet, Rod, Tubin 

Baer Co., N. » T-11 a Hi 
side, N. J. 

Continental-Diamond Fibre Co., News 
13, Delaware. 

Husite Div., The Huse Liberty Mica C 
171 Camden, Boston 18, Mass. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, TL 

Mitchell-Rand a Co., Ine., 51 
Murray, New York 7, N. 

National Vulcanized Fibre Co... Wilming 
ton 99, Del. ‘‘Peerless,” **Vuleot.’ 

Rogers Corp., Manchester, Conn. 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y. ‘‘Den 
site,’’ ‘‘Electrite.’’ 


FILLING COMPOUNDS. See Cements, 
Insulating; Waxes and Compounds 







FILTER ELEMENTS, POWDERED 
METAL 


Cate Corp., Amplex Div., Detroit 31, 

ich 

Moraine Products Division, General 
Motors, Dayton Ohio. ‘‘Porex."’ 


FILTERS, RADIO INTERFERENCE 


Deutschmann Corp., Tobe, Canton, Mass 
““Tobe.’’ 


Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. Y 
General Electric Co., Section ET00-84, 
Apparatus Dept., Schenectady 5, N. Y 
Mallory & Co., Ine., P. R., Indianapolis 


Corp., 285 Madison Ave.. 
New York 17, N. Y. ‘“‘Elim-o-stat.” 
Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE COR®S. 
Cable, Insulated 


See Wire and 


FLEXIBLE SHAFTING 


Walker-Turner Co., Inc., Plainfield, N. j 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Kadio; Bee also Capacitors) 


Am J Electric Corp., 85 Waters, Cuba 

Arrow- ‘Hart & Hegeman Electrie Co, 109 
Hawthorne, Hartford 6, Conn. 

Davis & Co, Dean W., 1006 First, Kent 
land, Ind. 

General Electric Co., Section Y93-1023 
Appl. & Merchandise Dept., Bridge 
port 2, Conn. 

Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, Til. 

Jefferson Electric Co., Bellwood, Ill, 

Sola Electric Co., 2525 Clybeurn Ave 
Chicago 14, Ill, 

Solar Electrie Corp., Werren, Pa. 

Solar Manufacturing Corp., 285 Madi sor 
2 ee 

Sprague Electric Co., North Adams, Mass 

Westinghouse Electrie Corp., Box 868 
Pittsburgh 80, Pa. 


FLUX, SOLDERING. See Soldering 
Compounds 
FOOT SWITCHES. See Switches 


FORGINGS 


Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh . Pa. (Aluminum) 

American Brass Co., Waterbury 89, Conn 
**Anaconda’”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥. (Non 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill. 
Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 


Generators 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., Brockton 64P, Mass 

Iisco Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 

Jefferson Electric Co., Bellwood, Til. 

Howard B. Jones Div., Cinch Mfg. Corp. 
2460 W. George, Chicago 18, Lil. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


Trumbull Electric Mfg. Co., Plainvilte 
Conn. 

FUSES 

Federal Electrical Fite Co., 50 Paris 
Newark 5, N. **Noark.’ 


General Electric ‘ Section ree 84 
Apparatus Dept., Schenectady 5, N. Y 

Jefferson Electric Co., Bellwood, Ill. 
Royal Electric Co., Inc., 95 Grand Ave 
Pawtucket, R. I, 

Solar Electric Corp., Warren, Pa. 

Trico Fuse Mfg Co., Milwaukee, Wis 
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fr example 
WHEN USED AS SLIDING CONTACTS ON 
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“Den POTENTIOMETERS, GREATLY IMPROVED 
PERFORMANCE MAY BE EXPECTED. 
nents, 
ound The oscillograph reproduced below shows the excellent 
RED linearity obtained when a potentiometer of fine quality 
7 was modified by the installation of PALINEY #7 precious 
>: ° . . 
is metal sliding contacts... an improvement from + .22% 
to + .12% was obtained in linearity. Further tests proved 
NCE that this performance can be held over an extended service 
Mass life (full test data avail- 
NY a Sie able on request). 
--e. pore) 
aol NEY-ORO #28 
Ave. 
e., In addit N ff dustrial 
tat.” for Slip Ring Brush Contacts as ele tee eee 
This is a special Rae developed for use as brush metal alloys for many specialized 
juers contacts against coin silver slip rings. Laboratory tests applications as well as gold 
, and reports from users indicate life of better than 10 solders and fine resistance wires 
million revolutions with no electrical noise. (bare or enameled). 
and 
Write or phone (HARTFORD 2-4271) our Research Department. 
N.3 THE J. M.NEY COMPANY 172 &1™ sr. ° HARTFORD 1, CONN, 
RIES SPECIALISTS IN PRECIOUS METAL METALLURGY SINCE 1812 





istru 
rs) 


Cuba 
» 109 


™ TIME CONTROLS | 


















1023 


idee “Tailor Made” for Your Product 


Ave e Fast engineering service on specials 
e Complete line of basic mechanisms 


Tice Small | 


R 
TOE ROUND OR RECTANGULA 






S e Telechron power units 
- e Better products at lower cost, by the designers PAPER TUBES 
and manufacturers of ROBOT and HEAT-O- 
- METER 
ches We will welcome an opportunity to discuss your TIME 
CONTROL problems or specifications with you Cth wiadiiliek egatnen 
and automatic equipment, 


um) Milwaukee 6, Wisconsin 


jon wide range of spiral wound 


paper tubes to meet every 
need. . from %” to 30” long, 
from .592” to 19” inside 
perimeter, including many 
odd sizes of square and rec- 
tangular tubes. Used by lead- 
ing manufacturers. Hi-Dielec- 
tric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engi- 
neered for YOU. 


PAPER 


Paramount wus corp. 
y THE Wy Th ELECTRIC CO. | 612 Lafayette St., Fort Wayne 2, Ind. 


P nufacturers of Paper Tubing for the Electrical Indus 
93 MAIN ST. WINSTED, CONN. Maunfactnrersef Paper Tobing jor the Electrical bnduatry 


Park 
Non 


fill, 










Form Wound 

Paper Section 

Acetate Bobbin 

Acetate Section 

WV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 
































NINTH ANNUAL PRODUCT DESIGN NUMBER 
































































































































































Collyer Cables are made for tough service -. . they 











stand up and deliver full power for maximum produc- 








tion. 






































THE Y’RE SAFE 


Asbestos braids or flame-resistant neoprene jackets 

















gvord against fires. High dielectric strength insula- 











tions handle heaviest voltages. 




























THEY’RE ECONOMICAL 


The long life and trouble-free performance of Collyer 


























Cables make cost per year exceptionally low. 



























































Collyer Asbestos Varnished Cambric (A.V.C.) 
Insulated Power Cables are ideal for perm- 
anent installations where operating conditions 
are difficult. Layers of impregnated felted 
asbestos, heat resisting varnished cambric 
and tough asbestos braids make this cable 


safe for temperatures to 230° F. and voltages 
to 7,500. 
























































at i EO. 


600 VOLT 
AVC. 
POWER CABLE 






















































































Collyer Heavy Duty Neoprene Sheathed Port- 
able Cable meets the requirements of the 
State of Pennsylvania for flame resistance. 
Jacket is of tough, lead-cured neoprene with 
a slick outer surface to shed dirt and grease. 
This cable is built to stand hard use, abrasion 
and the constant flexing of reeling and un- 
reeling. Available in many types and sizes 
for voltages up to 4,500. Write for information. 


























THREE -CONDUCTOR 
MEAVY DUTY 
PORTABLE CABLE 






































INSULATED WIRE COMPANY 
245 ROOSEVELT AVENUE, PAWTUCKET, R. I. 
















































FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., 
40 Wall, New York 5, N. Y. 
tru’’ Bismuth; Tin Eutectic; 
low’’ Indium) 

Federated Metals Div., 
ing & Refining Co., 
N. ¥., MN. F. 


GAGES ae earns and 


Dept. 5, 
(‘‘Cerro- 
“*Cerro- 


American Smelt- 
120 Broadway, 


VACUU 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Germanow-Simon Machine Co., Rochester 
1, N. Y¥. (Temperature) 


United States Gauge Div., American Ma- 


ehine and Metals, Inc., Sellersville, 
Pa. 
GALVANOMETERS. See Instruments 


GASKETS 


Armstrong Cork Co., 9510 Arch, Lancas- 
ter, Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y. 

—. B. F., Dept. EM-87, Akron, 

0. 

Rogers Corp., Manchester, Conn. (paper 
pressboard) 

United States Rubber Co., 


1230 Avenue 
New York 20, N. Y. 


GEARMOTORS. See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 

Chrysler Corp., Amplex Div., Detroit 18, 
Mich. (Powdered) 

Gear Specialties, 2650 W. Medill Ave., 
Chicago 47, Ill. 

Perkins Machine & Gear Co., Springfield 
2, Mass. 


of Americas, 


GEARS and PINIONS, NON-METAL- 


LIC. See Fibre; Plastics. 
GENERATORS. See Motors and 
Generators. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 


General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(mycalex) 

GLASS-SEALING ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
= . New York 5, N. ¥. “Cerro- 

Stupakott Ceramic & Mfg. Co., Latrobe, 
Pa. ‘‘Kovar.’ 

GLASS, TECHNICAL 

Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 


Ney Co., The J. M., 172 Elm, Hartford 
1, Conn. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘*Wileo,’’ 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS. STRAIN RE- 
LIEF 
Heyman Mfg. Co., 
Kenilworth, N. J. 
Walker Co., George, 
Ave., Passaic, N. J. 


HARNESSES 
WIRE 
Alden Products Co., 


Brockton 64P, Mass. 
Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 


Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone & Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Section Y-52-822, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenel’’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark N. J. 

Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Surprenant Electrical Insulation Co., 198 
Washington St., Boston 8, Mass. 


HEATING ELEMENTS and UNITS 

Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

Hartford Element Co., Inc., 276 Windsor, 
Hartford 5, Conn. 


500 Michigan Ave., 
**Heyco.’’ 

118 Amsterdam 
“Gripmaster.”’ 


and ASSEMBLIES, 


Tuttle & Co., H. W., Adrian, Mich. 

Tuttle & Kift, Inc., 1823 N. Monftor 
Ave., Chicago 39, Ill. ‘“Thermo-Kleen.” 
**Monotube.’’ 


Vulean Electric Co., Danvers 2, sane. 
Westinghouse Electrie Corp., P. Box 
968, Pittsburgh 80, Pa. ‘‘Uni- en ee 


HERMETIC SEALS. See Seals and 


Terminals 


HIGH-FREQUENCY HEATING UNITS 

Federal Telephone and Radio Corp., Dept. 
F-316, 67 Broad, New York 4, a. 2. 
. ‘Megatherm. os 

General Electric Co., Section ate 84, 
Apparatus Dept., Schenectady 5, N. Y. 

Radio Receptor Co., Inc., Dept. 8- 50, 251 
W. 19th, New York li, N. ¥. “‘Heat- 
master."” 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 





ELECTRICAL 


HOLDERS, COMMUTATOR BRUSH 
Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 


HYDRAULIC EQUIPMENT. Also see 
Presses, Hydraulic. 
Denison Engineering Co., 
Rd., 
Motors, 


1199 Dublin 
Columbus 16, Ohio (Valves 
Pumps) 


IMMERSION HEATER UNITS. 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds. 


INDICATORS, HEAT. 
eters. 


INDICATORS, SPEED. See 
Tachometers. 


See 


See Thermom 





INDIUM ALLOYS 

Cerro De Pasco Copper Corp., Dept. 
40 Wall, New York 5, N. “Cerro 
low,”” ‘‘Cerroseal.’ 

INDUCTION HEATING. See Hig! 
Frequency Heating Units. 

INFRA-RED LAMPS. See Lamps, 


Incandescent. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Bendix Aviation Corp., 1456 Taylor Ave 
Baltimore 4, Md. 

Bristol Company, 153 Bristol Rd., 


Water 
bury 91, Conn. 
Burlington Instrument Co., 518 Fourt! 
Burlington, Iowa. 
Electric Auto-Lite Co., Toledo 1, Ohio 


Federal Telephone and ‘Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. Y 
General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 


Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 


Simpson Electric Co., 5200 W. Kinzie 


Chicago 44, Ill. 


Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. ¥. 
Triplett Electrical Instrument Co., Bluff 


ton, Ohio. ‘‘Readrite.’ 

United States Gauge Division of Amer- 
ican Machines and Metals, Inc., Sellers 
ville, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS and ACCESSORIES 
LABORATORY STANDARD 
— Mfg. Co., 4804 Flournoy, Chicag: 


Weston ‘Plectrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, TIME STUDY 

Black & Webster, Ine., Dept. E38, 126 
Massachusetts Ave., Boston 15, Mass 
**Marsto-Chron’’ 


INSULATION, WIRE (Ceramic and 
Synthetic) 
Ansonia Electrical 


Div., Noma Electr! 


Corp., Ansonia, Conn. ‘‘Ankoseal.”’ 
du Pont de Nemours & Co., Inc., E. I. 
Plastics Dept., Room 187, Arlington 


N. J. ‘‘Polythene.”’ 
Goodrich Chemical Co., B. F., Dept. I-10 
Rose Bldg., Cleveland 15, Ohio. ‘‘Geon’ 
Sprague Electric Co., North Adams, Mass 
**Ceroc.”’ 

Surprenant Electrical Insulation Co., 
Washington St., Boston 8, Mass 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 
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INVERTERS, ROTARY. See Motors 
and Generators. 
INVERTERS, VIBRATOR, See 


Vibrator Converters. 


IRONS, SOLDERING. See Soldering 


Irons. 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED 
See Plastics—Custom Molders. 


See 


LABELING MACHINES 


James L. Entwhistle Co, 43 Church 
Pawtucket, R. I. (Wire Labeling 
Machines.) 

LACQUERS, COIL DIPPING. See 


Varnishes, Compounds and Resins 


Insulating. 


LACQUERS, ENAMELS 
NISHES, FINISHING 


and VAR 


du Pont de Nemours & Co. E. I 
Plastics Dept., Room 137, Arlington 
N. J. 

General Electrie Co,, Chemical Dept 
1 Plastics Ave., Pittsfield, Mass 
(Silicone) ‘‘Glyptal.”’ 

George Co., P. D., St. Louis, Mo 
‘Pedigree.’ - 


Irvington Varnish & Insulator Co., 
ington 11, N. J. 
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It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qual- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 


Strom Steel Ball Co., 1850 So. 
54th Ave., Cicero 5O, Illinois. 


_ Slo BALLS @ Serve Industry 


LAK GEST POEPEN@EN tT BND EXCLUSIVE METAL BALL 


ILSCO | Ege 


LUGS AND | 
CONNECTORS | | teat 


A Strong Point to Remember 


THE uae Rh! OF a es : 
iT SPREAD actuating 
because alee  tanriceted Lr ae seamless devices. 
copper tubing. | AMP — tor 
MORE THREADS gained through the deep boss. piles, service; 10 AMP — 
Serrations in collar and tang provide vee cil burners: 


chines. 
t heat : 
ace TODAY ae against pull-out. satere ff watt er hea ers 





Machines used in 
final lapping oper- 
ction on medium 
and large Strom 








ation: f u 
page illustrated ae ILSCO COPPER TUBE alarms. controls: | fare : 
showing connectors, ook & PRODUCTS, INC. toad signals, munication 
dering and solderless systems, 


lugs, fuse clips, etc. CINCINNATI 27, OHIO Totally enclosed, hyro- 


gen charged — DURA- 
KOOL’S Patented con- 
struction insures millions 
of contacts without fail- 
ure of any part. Explos- 
ion-proof! Absolutely sil- 
eat! 

Here are mercury switch. 
es adaptable to almost 
any control job. Try them! 
See for yourself their su- 
perior performance. 


Quick deliveries! Write 
oday. 





35 AMP — for 

motor starting; in- 

dustrial furnaces: 

oven controls: 65 AMP — extra 

ate machinery heavy duty: ideal 

— a t for heavy Jenn for motor starting 

loads. OC gad other types of 
h jobs — no 


CANADIAN REPRESENTATIVE relay required 
CONTROLITE ENG. & SALES LTD. 
Toronto, 5 Ont. 


DURAKOOL, INC. 


ELKHART, INDIANA 
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SBEE-means~ 
QUALITY 


When you buy Follansbee Electrical Sheets you can 
be assured of 





















































© Strict adherence to magnetic specifications 


eS 

















© Accurate width and gauge tolerances 











© Highest punching and shearing standards 











® Rigid control of surface finish 














While supplies are still limited there are no limitations 
or reservations in the quality of Follansbee Electrical 
Sheets. Follansbee Specialists are always ready to 
assist you in the selection of silicon sheets with the 
proper electrical and mechanical] specifications. 









































FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 

Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 

a St. Louis, Kansas City, Nashville, Houston, Los Angeles, 
~~ San Francisco, Seattle; Toronto and Montreal, Canada. 
om Plants—Follansbee, W. Va., and Toronto, O. 


Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 


COLD ROLLED STRIP + ELECTRICAL SHEETS + POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 
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ago 22, 
Trumbull Electric ‘Mfg. Co., 


Maas & Waldstein Co., Newark 4, N. J. 
**Motletone.’’ 


Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 


LADLES, MELTING. 
Ladles, Melting. 


See Pots and 


LAMINATED METALS, PRECIOUS 


and BASE (Sheet, Tube and Wire) 
~— S & Co., Inc., 113 Astor, Newark 5, 


General Plate Div., Metals and Controls 


Corp., Attleboro, Mass. : 
| Makepeace Co., D. E., Attleboro, Mass 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘*Wileo.”” 


LAMINATED PLASTICS. See Plastics. 
LAMPS, FLUORESCENT 


General Electric, Lamp Department, Nela 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT 
INFRA-RED 








AND 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler (Carbon), St. Louis 6, Mo. 
“*Nalco.’’ 

Solar Electric Co., Warren, Pa. 

Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 8, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE 
Indicator) 

General Electric Co., Nela Specialty 

, Lamp Dept., 1 Newark, Hoboken, 

(Neon Glow) 

Herzog Miniature Lamp Works, 
Jackson Ave., Long Island City, 
**Sol- Rex.” 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.”’ 
Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. 


(Pilot and 


12-23 
mM. E. 


LAVA. 


See Ceramics 


LAYOUT STEEL BLUE 
Dykem Co., 2303-F N. llth, St 
Mo. 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


Ifuis 6, 


LIGHTS, MACHINE (Magnifiers) 


Stanley Electric Tools, Church, New 
Britain, Conn. ‘’Flud-Lite.’’ 

LIGHTS, PILOT and INDICATOR 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. Y. ‘‘Dialco.”’ 

Drake Mfg. Co., 1713 W. Hubbard, Chi 
cago 22, II. 

Cothard Div., E. F. Johnson Co., Waseca, 
Minn. 

Kirkland Co., MH. R., 810 King, Morris- 
town N. J. ‘‘Pioneer.’’ 

Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 28, Ii. 

Madison-Kipp Oorp., 214 Waubesa, Madi 
son 4, Wis. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

LUGS and TERMINALS 

Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. **AMP,”’ 
“Diamond Grip,”’ “Flag Grip,”’ 
"U-Grip.”’ 


a Brass Company, Waterbury 88, 


Burndy Engineering Co., Inc., 107 Bruck- 
ner Bivd., New York 54, _N. we 
“Qiktug,’” ““Hylug,”’ “‘Scrulug. 

Cambridge Thermionic Corp., 463 Concord 


Ave., Cambridge 88, Mass. 

Heyman Mfg. Co., 500 Michigan Ave.,. 
Kenilworth, N. J. 
Tiseco Copper Tube & Products, Inc., 


Cincinnati 27, Ohio. 
Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ml. 
Krueger & oe Third & Vine, 


Cincinnati 2, 
Patton- Meetuyer 17 Virginia Ave., 
w. J. 


Provigence 5 
Rajah Go., Bloomfiefild, / 
2501 N. Keeler Ave., 


Shakeproof, Inc., 
Chicago 89, m. 


Plainville, 
Conn. 


MAGHINES—See Specific Headings; 
Balancing ; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers, Wire; Ete. 
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MAGNESIUM—All Commercial Forms 

American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715 Gulf 
Bldg., Pittsburgh 19, Pa. ‘‘Mazlo."’ 


MAGNETIC MATERIALS. 
Electrical; Iron, Ma 
Nickel-Iron Alloys; 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. ‘‘Hyflux.’’ 
Minnesota Mining & Mfg. Co., St. Pau) 

6, Minn 


MAGNETS, PERMANENT 
General Electric Co., Metallurgy 
Section HA-9, Chemical Dept., 
field, Mass. **Alnico,”’ “Curico 
“Cunife,’’ ‘‘Silmanal,’’ ‘‘Vectolite.’’ 
Indiana Steel Products Co., @ N. Michi 
gan Ave., Chicago 2, Ill. ‘“‘Iapco 
*‘Alnico,”’ ‘‘Cunico,’’ ‘‘Cunife,"’ 
manal,"’ ‘‘Vectolite.’’ 
Thomas & Skinner Steel Prod. Co., 1114 
E. 23rd. ‘‘Alnico,’’ ‘‘Cunico,”” “Cu 
nife,” ‘‘Silmanal,”’ ‘‘Vectolite.*’ 


MAGNIFIERS. See Lights, Machine 
MANGANIN WIRE. See Wire, Resis 


See Steel, 
etic Core; 
agnets, Per 








Div 
Pitts 








tance. 
MATERIALS HANDLING EQUIP- 
MENT 
Market Forge Oo., 84 Garvey, Everett 


49, Mass. 
West Bend Equipment Corp., 233 Water, 
West Bend, Wisc. ‘‘Weld-Bilt.’’ 


MERCURY ARC RECTIFIERS. 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


See 


MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. See 
Lamps, Mercury Vapor. 
METALLIZED GLASS. See Glass, 


Technica}. 


METALS, LAMINATED. See Lamin 
ated Metals. 


METALS, PRECIOUS. See Gold; 
Platinum; Silver, Laminated Metals 


METALS, RARE 
Fanstee] Metallurgical Corp., North Chi- 


cago, Til. 

Mallory & Co., Inc., P. R., Indianapolis 
6,. Ind. 

METERS. See Instruments. 


MICA, GLASS-BONDE®. 
Bonded Mica. 


See Glass 


MICA, MOLDED and LAMINATEO 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 19, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Macallen Co., 16 Macallen, Boston 27, 


ass. 
Mick Insulator Co., Schenectady 1, N. z. 
**Micanite,’ “Munsell.” 8 


Mitchell-Rand Insulation Ca, 
Murray, New York 7, N. Y. 

New England Mica Co., Inc., 30 Woerd 

Ave., Waltham, Mass. 


Ine., 


MICA UNDERCUTTERS 
Ideal Industries Inc., 1008 Park Ave, 
Sycamore, Ill. 


MICROPHONES 
Amperite e 561 Broadway, New York 
12, 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics 


MOLDING MACHINES, PLASTIC 
Lake Erie Engineeting Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel Metallurgical Oorp., North 
Chicago, Il. 

— & Co., Inc., P. B., Indtanapolis 6, 


MOTOR-GENERATOR’ S€TS. 
Motors and Generators. 


See 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave, 
Cleveland 2, Ohio. 













FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedai 
movement. 





for every powrprne”~ 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- 
ders attest to its superiority. 









COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. Ilo springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 










SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 








2224 SOUTH STATE STREET 


PYRAMID PRODUCTS COMPANY 


CHICAGO 16, ILL. 





in your own shop on your own work. Send 
us your wire samples and specifications so 
that we may accurately gauge your needs 


before shi ing machine and instructions 
pping 


AC 


Motors and Generators 


Single phase Repulsion Induc- 
tion Type 1 to 3 HP, 3 Phase, 
1 to 50 HP. Prompt Delivery. 
Odd Frequencies 25 - 30 - 50 
Cycles our specialty. %, 1/3 
and ¥2 HP DC Motors. A.C. 
Generators 350 Watts to 125 
KW. Rotary Converters and Motor Generator Sets. 


KATOLIGHT 


120 Spruce St. 
Mankato, Minn. 





P.B. makes 


M. 
more than 







To carry radial and/or thrust loads in 
small precision mechanisms specify M.P.B. 
Miniature ball bearings. 

We also design and manufacture spe- 
cial bearings. 
Write for complete details in EM 47. 


MINIATURE/ 2ec15o77 BEARINGS 


INCORPORATED 


KEENE, NEW HAMPSHIRE, U.S. A. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 








Del wll, 
A FIRM FOUNDATION 


Whether your products are relays, switches, terminals or any electrical 
component, the insulator is the foundation on which you build. Its 
strength, toughness, dielectric efficiency play a large part in the life 
and service of your product. When you select Universal Porcelain Insu- 
lators you insure that strength and efficiency. They have a high dielec- 
tric factor. They resist arcing and withstand high voltages. They are 
unaffected by heat, cold, moisture, fumes and most acids. They do not 
carbonize nor corrode under long years of service. A Universal engi- 
neer will be glad to assist in developing insulators for your specific 
needs. No obligation, just write or wire. 


me UNIVERSAL: 


1640 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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Custom-Engineered 


TERMINAL BOARD 


Cures Design and 
Production Headache 


This two-sided Terminal Board — made of 
finely finished laminated phenolic, with quick- 
soldering C. T. C. lugs solidly swaged into pre- 
cise position — was designed to fulfill rigid 
specifications for a piece of highly technical 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 
manufacturer of an acute production head- 
ache. 

In addition to the types of C. T. C. Ter- 
minal Lugs used on this board, we can meet 
certain special demands with several non- 
standard toolings ...or we will design lugs 
to any requirement. 

If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer . . . designed and produced in less time 
than you may imagine. 

Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from %”’ (1 row of Turret Lugs) to 3’’ (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (131%’’). Fit all stand- 
ard resistors and capacitors. 

Catalog No. 200 gives full details. Write 
for it. 
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CAMBRIDGE THERMIONIC CORPORATION 


453 Conc 
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MOTORS and GENERATORS 
(Standard Voltages) 


Miniature—Under 1 


Frac tional 1 


50 Hp. 


50 to 1 Hp. 


Inte aco 


1 to 7} ¢ Hp 


Integral 


Over7% Hp 


Also Low V oltages- 6, 12. 32, etc. 


Alliance Mfg. Co., Alliance, Ohio. 
pakt’”’ (AIL) 
Baldor Electric Co. 
St. Louis 10, Mo. 
Barber-Colman Co., 
col’’ (ADSLV) 
Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Il. (1234ADUSLYV) 
— Brockmeyer wae 1030 Smithville 
n » Ohio “B- PY 
(13868) Line 
Burke Electrie Co., 3710 W. 12th, Erie, 
Pa. (123567890) 
Century Electric Co., 1806 
Louis 3, Mo. (124567890V) 
Cramer Co., Inc., R. W., 
Centerbrook, Conn. (ASL) 
Crocker-Wheeler Electric 
Co., Ampere, N. J. (567890LV) 
Cyclohm Motor Corp., 5-17 46th Rd., 
Long Island City 1, N. ¥. (5689A8) 
Delco Products Div., General Motors 
Corp., Dayton, Ohio. (A12568V) 
Eastern Air Devices, Inc., 583 
Brooklyn 17, N. Y. “EAD” 
Eicor, Inc., 1501 W. Congress, 
Til. (125) 
Electric Indicator Co., 
Stamford, Conn, ‘‘Alp’’ 
Electric Motor Corp., 
(ADU123LVT) 


“*Power- 


435 Duncan 
(125689V) 
Rockford, Ill. 


Ave., 


“*Bar- 


Pine, St. 
River S8t., 


Manufacturing 


Dean 
(A814) 
Chicago 7, 


Parker Ave., 
(ADUS123LVT) 
Racine, Wisc. 


Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wisc. (ADU123) 

Electric Specialty Co., 212 South Stam 
ford, Conn. (1234567890V) 

Electro Engineering Prod. Co., Inc., 
4824 W. Kinzie Ave., Chicago 44, Ill 
(ADU123LV) 

Elekraft Mfg. 8 Ackerman Ave., 
Clifton, N. J. (124) 

Emerson Electric Mfg. Co., The, St. Louis 


21, Mo. (124567) 

Fairbanks, Morse & Co., Chicago 5, II. 
(145689) 

Fairchild Camera & Instrument Corp., 
Dept. A, 88-06 Van Wyck Blvd., Jamaica 
_ = (AS) 


Federal Telephone & Radio Corp., Dept. 
F-316, Newark 4, N. J. (G) 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 
(ADUS1234567890LV) 

Hansen Mfg. Co., Inc., 
“‘Synchron’”” (ADSLV) 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn. (ADSLYV) 


Princeton 3, Ind. 
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Haydon Co.,, The A. W., Waterbury 32 


Conn. (ADSLYV) 

Heinze Electric Co., 685 Lawrence, Lowell 
Mass. (AD4) 

Howell Electric Motors, Howell, Mich 
(158) 

Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Illinois, (1256V) 

Kingston-Conley Electric Co., 86 Brook 
Ave., N. Plainfield, N. J. (15) 

Lamb Electric Co,, The, Kent, Ohio 
(ADUS1234) 

Lectro-Max Ine., Geneva, Ill. (ADU123) 

Lejay Mfg. Co., 2900 8. Emerson Ave., 
Minneapolis 8, Minn,“ (23VT) 

Lincoln Electric Co., Dept. 394, 
Cleveland 1, Ohio. (G) 

Loyd Scruggs Co., 1922-82 N. Sixth 
St. Louis 1, Mo. (A) 

Master Electric Co., The, Dayton 1, Ohio 


(124567890) 
Ohio Electric Mfg. Co., The, 5904 Maurice 


Ave., Cleveland 4, Ohio. | (124567V) 

Packard Electric Div., General Motors 
Corp. (123) 

Peerless Electric Co., The, Warren, Ohio 
(12568) 

Redmond Co., Inc., Owosso, Michigan 
(AD12V) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(5689V) 


Robbins & Myers, Inc., 
(ADUS123456780V) 
Signal Electric Mfg. 
Mich. (ADU123V) 
Small Motors, Inc., Dept. 41, 
Ave., Chicago 14, Tl. 
Smith Mfg. Co., Inc., 
Rochester 2, N. Y. 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, New Jersey. (12567890) 
Telechron Inc., Dept. H, Ashland, Mass 


(AS) 

U. 8. Electrical Motors, Inc., 
Slousen Ave., Los Angeles 11, 
(158L) 

Valley Electric Corp., 4221 Forest 
Blv’d, St. Louis 8, Mo. (158) 

Wagner Electric Corp., Plymouth 
Ave., St. Louis 14, Mo. (12568LV) 

Wesche Electric Co., The B. A., 1626-15 
Vine, Cincinnati 10, Ohio. **Welco”’ 
(125689V) 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

(ADU $1234567890VT) 


Springfield, Ohio 
Co., Menominee, 
2076 Elston 


. A., 250 Davis, 
(ADU123LVT) 


200 E. 
Calif. 


Park 


TELE TELE DL CSET TIT A I Na CT CCE STEN EE NATL, Fo 


MOUNTINGS, RUBBER and 


SYNTHETIC. 
Barry Co., L. N., 179 Sidney, Cambridge 
39, Mass. *‘Barrymounts.’ 
— B. F., Dept. EM-87, Akron, 
hio. 
Lord Mfg. Co., Erie, Pa. 
Suprenant Electrical Insulation Co., 


198 Washington St., Boston 8, Mass. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Cleveland Decals, Inc., 2515 Canal Rd., 
Cleveland 15, Ohio. 

Electric Auto-Lite Co., Port Huron, Mich. 

Etching Company of America, 1520 Mon 
tana, Dept. E-10, Chicago 14, Ill. 

General Electric Co., Plastics Div., Chem- 
ical Dept., Pittsfield, Mass. (Plastics) 
“*Textolite.’’ 

Hopp Press, Inc., 460 W. 34th, New York 
1, N. Y. (Plastics) 

Meyercord Co., Dept. 7-5, 5323 W. Lake, 
Chicago 44, Ill. (Decals) 

NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 89, Conn. 
(Cupro-Nickel) ‘‘Anaconda.’’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. die **Inco,”” **Monel,”’ 
*‘Inconel,’’ ‘‘Ni-S ° 

Scovill Mfg. Co., el 91, 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, 
** Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Federated Metals Div. American Smelting 
. Refining Co., 120 Broadway, N. Y., 


_ 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., W aterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


Conn. 


Conn. 





ELECTRICAL MANUFACTURING, October 1947 


NON-MAGNETIC 
See Steel, 


NUTS. See Fasteners. 
OHMMETERS. See Instruments. 
OILERS. See Lubricators. 


PACKAGING. See Cartons and Con 
tainers. 


PACKINGS. 
PALLADIUM. See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

General Electric Co., Section ee. 
Apparatus Dept., Schenectady, > 

Seen Electric Co., 99 Plum, Trenton, 


4041 N. Richards, 


IRON and STEEL. 
Stainless. 


See Gaskets. ~ 


Square D Company, 
Milwaukee 12, Wis. 


Trumbull Electric Mfg. Co., Plainville, 
Conn. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 380, Pa. 

PANELS, METAL. See Cabinets, 
Sheet Metal. 

PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, Mass 
“Copaco,’’ “‘Coparex,’’ ‘“Nungra.’”’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Hollingsworth & Vose Co., East Walpole, 
Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 







ND CONTACT MATERIAL IN PLATINUM, PALLADIUM AND SILVER 


f We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
inelude rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions: 
may be specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, etc. 


LIGHT ASSEMBLIES - We are always glad to under- - 
take light assemblies and sub-assemblies for the elec- ~ 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
[| NEW YORK SAN FRANCISCO, _—- CHICAGO 











MANUFACTURERS of SET SCREWS 


Headless Square Head _— Hollow Head Vie Vadadale te 
2-56 to 14-13 5-40 to 34-16 5-40 to 34-16 bb otai 
ALSO 
SCREW MACHINE ~e 
PRODUCTS yee 


~ 


Unlimited Capacity 


GEORGE W. MOORE, INC. 


88 Beaver Street Waltham 54, Mass. 
Phone Waltham 5506 


oa aaa Teal for for Flexible, Controlled 


drying electric motor 


“ hae reraeee . atin BOARDS windings. Drying and Baking — 


mime | NALCO 3's LAMPS 


FY ae 
gicke tasting and mommataten Seatiiehia” Gia peteate as 
ng facilities. e fabricate an : i i * i 
See crime cero hoe Gece mane | || Tansee woven, ‘hen busing, beatng ond aig 
UNF. tenes etal ae een, a © || in a fraction of the time required by ordinary methods. 
Bakelite or Fibre. Large stock of standard probe tips. || The flexibility inherent in the Infra-red process assures 
P F RR CATALOG < ease of installation to obtain the exact heat concentration 


SEND FOR OUR CATALOG OF STANDARD ITEMS : ; ‘ 
needed to economically perform your drying or baking 


KEYSTONE ELECTRONICS CO. || operations. 
50 FRANKLIN ST. NEW YORK 13, N.Y Kia@y, Send for Bulletin: “Drying Problems Made Easy” 


NORTH AMERICAN 
1082 Tyler Street St. Louis 6, Mo. 
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NEWLY DEVELOPED— 
| High Temperature Silver Solder Pot 













: Can be turned on or off 






—when needed — with 











no danger of damaging 














crucible 
































| 
| Dissolves enamels and brazes at same dipping 








Speeds production—no more sanding or strip- 
/ ping necessary 


Eliminates rejects and insures perfect joints 
Economical—no need for dumping at night or 























leaving on low heat. Guaranteed against 
cracking due to thermal expansion. Elements 
cheaply replaced. 


Can use tin solder for stripping the enamel 
and tinning. 


STOLLE ENGINEERING & MFG. CO. 


3970 South Grand Avenue, Los. Angeles, California 
Box 202, Palisades Park, New Jersey 















































































* WASHER LUGS * 








FOLDING DOUBLE CUPPED § 





A SIZE and TYPE for every need! 

















Oren 






FOLDS OVER HERE TO CLOSE 


Form 


NO 
TOOLS 
REQUIRED 















































































































































































































KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 




















THIRD AND VINE STS. CINCINNATI 2, OHIO 





Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J 


Mica Insulator Co., Schenectady 1, N. Y. 


‘“‘Empire.’’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. ¥ 

National Varnished Products Corp., 207 
Randolph <Ave., Woodbridge, N. J. 
‘Natvar.’’ 

National Vulcanized Fibre Co., Wilming 


ton 99, Del. ‘‘Peerless.’* 

Rogers Corporation, Manchester, Conn. 

Schweitzer Paper Co., Chrysler Bldg., 
New York 17, N. ¥ 

PAPER, TRACING. See Tracing 
Cloth and Pape: 

PENCILS, DRAWING 

Koh-I-Noor Pencil Co., Bloomsbury, N. J. 

PERMANENT MAGNETS. See Mag- 
hets, Permanent. 

PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., 
‘‘ Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

—_ & Co., Inc., P. R., 


Waterbury 88, Conn 
Conn. 
Water 


Indianapolis 6, 


nd. 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn 


Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND 
TUBES 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, i ee 

Selenium Corp. of America, 
perial Highway, 


2160 E. 
El Segundo, Calif. 


PHOTOELECTRIC CONTROLS 

General Control Co., 1200 Soldiers 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. 


Im 


Field 


Leach Relay Co., 5915 Avalon Blvd., Las 
Angeles 3, Calif. 

Mercoid Corp., 4213 Belmont Ave., 
Chicago 41,- Il. **Visaflame,”’ 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


‘Photronic.’ 


PIEZOELECTRIC UNITS. See Crystal 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 
PINS, COTTER AND LOCK. See 


Fasteners. 


PLASTIC MOLDING MATERIALS 
Cellulose Acetate (A) 


Ethyl Cellulose (B) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (¥) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 


Vinyl Alcohol (K) 


Vinyl Acetal “L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 
Allyl Resin (Q) 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. (EFIJM) 

du Pont de Nemours & Co., Inc., E. I., 
Plastics, Room 137, Arlington, N. J, 
(ADGHKP) ‘‘Lucite,’ ‘Polythene,’ 
*“Tefion.’’ 

Durez Plastics & Chemicals, Inc., 610 
Walck Koad, North Tonawanda, N. Y. 


(E) (Casting Resins) 


General Electric Co., Plastics Div., Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. 


Goodrich Chemical Co., B. F., Dept. I-10, 
Rose Bldg., Cleveland 15, Ohio. ‘‘Geon,”’ 
“*Kriston’’ (MQ) 





Monsanto Chemical Co., Plattics Div., 
Springfield 2, Mass. “Cerex,’’ ‘‘Lustron,’’ 
“*Fibestos,”’ “Nitron,’’ ‘‘Resimene,’’ 


“*Resinox, be “Styramic”’ 
Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Tolede, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

American Insulator Corp., 
Pa. ‘‘Aico.”’ 

Barber-Colman Co., Rockford, IIl. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Commercial Plastics Co., 201 N. Wells, 
Chieago 6, Ill. 

Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Federal Telephone and Radio Corp., Dept. 
F-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Plastics Div., Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. ‘‘Textolite.’’ 

General Industries Co., Dept. PL, Elyria, 
0 


hio. 
Hopp Press, 460 W. 34th, New York 
i, BR. ¥. 


(ACEFL) 


New Freedom, 


Inc., 
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Irvington Varnish & Insulator Co., 
ton 11, N. J 


Irving 


Kurz-Kasch, Ine., 1419 8. Broadway 
Dayton 1, Ohio. 

Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7-11 
Pikins, South Boston 27, Mass 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Ill 
“*Insurok.”’ 

Kogan Brothers, 2001 S. Michigan Ave., 


Chicago 16, Ill 
Surprenant Electrical Insulation 
198 Washington St., Boston 8, Mass 
Synthane Corp., 2 River Road, Oaks, Pa 
Van Norman Molding Co., 4633 Cottage 
Grove Ave., Chicago 15, Ill. 
Watertown Mfg. Co., 700 Echo Lake Rd., 
Watertown, Conn, 


Ce 


PLASTICS—LAMINATED 
FABRICATORS 
Barber-Colman Co., 


Rockford, Ill 


Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill. 
Continental-Diamond Fibre Co., Newark 


13, Delaware. 
Electric Auto-Lite Co., 
City, Mich. 
Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio 
General Electric Co., Plastics 
Plastic Ave., Pittsfield, Mass. 
o— Industries Co., Dept. P&, Elyria, 
Ohio. 
Hove F Press, Inc., 460 W. 34th, New York 
Husite Div., The Husite Liberty Mica Co., 
171 Camden St., Boston 18, Mass. 
Kurz-Kasch, Ince., 1419 8. Broadway, 


Dayton 1, Ohio. 
Mica Insulator Co., Schenectady 1, N. Y 


Bay Mfg. Div., Bay 


Diy., 1 


Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicago 12, IN. 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27, Mass. 


Plastic Insulator Co., Inc., 369 Lexington 
. 4 


Ave., New York 17, N. 

Richardson Co., Melrose’ Park, In 
“*Insurok."’ 

Kogan Brothers, 2001 S. Michigan Ave 


Chicago 16, Il. 
Synthane Corp., 2 River Road, Oaks, Pa 
Van Norman Molding Co., 4633 Cottage 
Grove Ave., Chicago 15, IN 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. S., 7-11 Montgomery, 
side, N. J. 

Bakelite Corp., 


Hil) 
Unit of Union Carbide & 


Carbon Corp., Dept. 45, 30 E. 42nd 
New York 17, N. Y. 
Continental-Diamond Fibre Co., Newark 
13, Delaware. 
Durez Plastics & Chemicals, Inc., 610 
Walck Road, North Tonawanda, N. Y 


Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio 


General Electric Co., Plastics Div., Chem 


ical Dept., 1 Plasties Ave., Pittsfield, 
Mass. ““Textolite.”’ 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. Y 
**Lamicold.’’ 

Monsanto Chemical Co., Plastics Div 
Springfield 2, Mass. 


National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Phenolite.’’ 

Richardson Co., Melrose Park, mn 
“*Insurok.*’ 

Synthane Corp., 2 River Road, Oaks, Pa 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Micarta.’ 

PLATING GENERATORS. See 


Motors and Generators. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
a & Co., Inc., 118 Astor, Newark 5 


233 Spring, 


Brainin Co., C. S., New York 
Y. 


13, N. 
General Plate Div., 
Corp., Attleboro, 
Handy +n, 


Metals and Controls 
Mass. 
82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass. 

Ney Co., The J. M., 172 Hm, Hartford 
1, Conn. 

Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. 

PLIERS 


Klein & Sons, Mathias, 3200 Belmont 


Ave., Chicago 18, Ill 


PLUGS and CAPS, ATTACHMENT 

General Electric Co., Section Y93-1022 
Appliance & Merchandise Dept., Bridge 
port 2, Conn, 

Solar Electric Corp., Warren, Pa 


PLUGS, EXPANSION 
Hubbard Spring Co,, M. D., 
Ave., Pontiac 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Alden Products Co., Brockton 64P, Mass. 

Federal Telephone and Radio Cerp., Dept. 
F-316, 67 Broad, New York 4, N. Y. 

Johnson Co., E. F., Waseca, Minn. 

Howard B. Jones Div., Cinch Mfg. Corp.., 


525 Central 


2460 W. George, Chicago 18, Ill. 
Millen Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mase. 


Mines Equipment Co., 
St. Louis 10, Mo. 


4223 Clayton Ave., 















Institutions, Business . 





l 
€CTRO. may No. 1100 Fractional 


SUPERBLY engineered and designed for flawless- 
ly professional sound or silent film projection 
in homes, schools, clubs, institutions, and busi- 
ness organizations, this new EMPIRE ‘Sound 
King” 16 mm. Projector provides exceptional 
light weight, ease of operation, and high fidel- 
ity sound reproduction at a cost that is miracu- 
lously low. So simple to run, a 13-year old 
boy can set up, thread, and start operating the 
EMPIRE “Sound King” in a few minutes. 
Weighing only 38 Ibs., the projector artd 


This New EMPIRE “SOUND 
KING” PROJECTOR Brings 
Professional Performance, 
_ Brilliant Projection and High 
Fidelity Sound Within Easy 
Price Reach of Homes, Schools, 





y.P. Motor Supplies the Motiye Pow 
er 


TO INSURE smoothly quiet, always depend- 
able power for operating the Empire ‘‘Sound 
the designers selected the 
“*“LECTRO-MAX”’ No. 1100 Fractional H.P. 
Motor for operating on 105-125 volts, 2 Speed. 
Governor Control, 50-60 cycle AC curreat. 


King’’ Projector, 

























SUPPLYING Fractional H. P. motive require- 
ments for sound and motion picture equipment 
is a specialty with “LECTRO-MAX”. Our 
engineers will be glad to assist you in plan- 
ning the proper applications for your par- 
ticular demaile, 











© Sei 


speaker units are easily portable in their smart- 
ly styled aluminum cases. 


DYKEM STEEL BLUE 

















LECTRO-MAX, INC., Geneva, Illinois 


PORCELAIN.... 








STOPS the way you want it 
LOSSES @ The girl in the picture is painting numbers on 
transformer blocks made of Colonial porcelain. It is 
making dies only one of many tasks performed at the Colonial 
& templates factory to assure customers of electrical porcelain the 


way they want it. One of America’s oldest and largest 
porcelain makers invites your inquiries. 


The Colonial Insulator Co. | 
907 Grant St. Akron 11, Ohio 


Simply brush on right 
at the bench; ready 
fer the layeut in a 
few minutes. The 
dark blue backgreund 
makes the seribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 

Write for full information L 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


In Canada: 2466 Dundas St. West, Toronto, Ont. 













Chicago 
2753 W. North 
Tel HU-6809 











a 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURE 


Safety Terminals, Insulated Rectifier and Thyratron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz and Polystyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Cast Aluminum Chassis, etc. Catalog Upon Request. 















ave Be A RA. 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 
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On your busy production lines minutes saved 
mean dollars earned. One way of speeding the 
flow of work and reducing costs is to equip 
your workers with quality tools. 


Klein Pliers are that kind. Drop forged 
from fine alloy steel, individually tempered and 
tested—each pair has the proper balance... 
just the right spring to the handles to prevent 
hand fatigue . . . a fitted hinge that keeps jaws 
perfectly aligned . . . carefully matched knives 
that cut quickly and cleanly. 






































There’s a Klein Plier for every purpose. 
Plan now to put Kleins to work on your prod- 
ucts. Your supplier will fill your order for these 
quality tools as soon as possible. 





























Ask Your Supplier 











Foreign Distributor: 
International Standard Electric Corp., New York 








































copy of the Klein Pocket 
Teo Guide, showing the 5 
Klein line and containing : 4 
valuable tool information, 
will be sent on request. 


Since 1857 
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AVENUE CHIC ILLINO 
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PLUGS and RECEPTACLES, POWER 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


PLUNGERS, DASHPOT. 
& Graphite 


PORCELAIN. See Ceramics. 
POSTS, BINDING 


See Carbon 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Millen Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mass. 


POTENTIOMETERS. See Rheostats. 
POTTING COMPOUNDS. 


ment; 


: See Ce- 

Wax and Compounds. 

POTS and LADLES, MELTING 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady » Bw. ¥. 

Sta-Warm Electric Co., Dept. 8, 565 x 
Chestnut, Ravenna, Ohio. 

Stolle Engineering & Mfg. Co., 3970 8. 
Grand Ave., Los Angeles 37, Calif. 

Vulean Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 

(See also Bearings and Bushings; 
Contacts) 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 

Chrysler Corp., Amplex Div., 
Mich. 

Gibson Electric Co., 
Pittsburgh 21, 

Johnson Bronze C 


Detroit 31, 
8349. Frankstown Ave., 


a. 
o., 570 Mill, 

a. 

aes a Co., Inc., P. B., Indianapolis 
. na, 

Moraine Products Division, General Mo- 
tors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 

Powdered Metal Prod. Corp., 9335 W. 
Belmont Ave., Franklin Park, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


POWDERS, METAL 

New Jersey Zinc Co., 
York 7, N. Y. 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., 8t. 


New Castle, 


160 Front, 


New 
(Brass, 


Bronze, Copper 


Paul 1, Minn. ‘‘ATR.” 
Federal Telephone and Radio Corp., Pe 
F-316, 67 Broad, New York 4, a. 


Mallory & Co., 
6, Ind. 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. ‘‘HydrOILics,”’ 
**Multipress,”’ ‘*Multi-Units.’’ 


Inc., P. B., ADDS 


Lake Erie Engineering Corp., 873 Wood- 
ward Ave., Buffalo 17, N. Y. 

PRESSES, PUNCH 

Black & Webster, Inc., Dept. E3, 126 
Massachusetts Ave., Boston 15, Mass. 

PRINT MACHINES, Black, Blue, 
Brown, White 

Bruning Co., Inc., Charles, 4746-48 
Montrose Ave., Chicago 41, Ill. 

Ozalid Div., General Aniline & Film 
Corp., Dept. 304, Johnson City, N. Y. 

PULLEYS, V-TYPE. See Drives, V- 
Belt. 

PUMPS 

Gast Mfg. Corp., 135 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co., The, 1335 
Charadon Rd., Euclid 17, Ohio. 


General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

Micro Switch Corp., Freeport, Ill. 

National Acme Co., 170 = _131st, Cleve- 
land 8, Ohio. “‘Nam 


Square D Co., 4041 x. “eens, Mil- 
waukee 12, Wis, 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn. 

Minneapolis-Honeywell Regulator Co,, 2685 
Fourth Ave., S., Minneapolis 8, Minn. 


REACTORS. See Transformers. 


RECEPTACLES. 
ceptacles; 


Plugs, 


See Plugs and Re- 
Sockets and Receptacles: 
Jacks, ete. 


PECTIFIERS, DRY METALLIC 
Benwood-Linze Co., 1815 Locust, 8t. 
louis 3, Mo 
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Cambridge Thermionic Corp., 


453 Concor 
Cambridge 38, Mass. (Copper 
Oxide) 


Electronic Rectifiers, Inc., 737 N. Easi 
St., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) ‘“‘Lektran.’’ 

Fansteel Metallurgical Corp., Rectifie 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone and Radio Corp., Dept 


Ave., 


F-316, 67 Broad, New York 4, N. Y 
(Selenium) 
General Electric Co., Section Y93-1022 


Appliance & Merchandise Dept.. 


Bridge 
port 2, Conn. 


(Copper Oxide, Selenium 


‘“Tungar.”’ 
Mallory Co., Inc., P. R. Indianapolis ¢ 
Ind. (Magnesium Copper Sulphide) 


Radio Receptor Co., Inc., Dept. 8-50, 25 
W. 19th, New York 11, N. Y. (Selenium 
‘*Seletron.’’ 

Selenium Corp. of America, 2160 E. 
perial Highway, El 
(Selenium) ‘‘S.C.A.’ 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 
“*Rectox.’’ 


RECTIFIERS, MERCURY ARC 
Federal Telephone and Radio Corp., 
F’-316, 67 Broad, New York 4, N. 
General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 


Im 
Segundo, Calif 


P. O. Box 
(Copper Oxide 


Dept 
Y 


Westinghouse Electric Corp., P. O. Box 
869, Pittsburgh 380, Pa. 

REELS, CORD 

Vacuum Cleaner Corp. of America, 1724 
W. Indiana Ave., Philadelphia 32, Pa 

REGULATORS, MOTOR SPEED. Se: 


Controllers, Motor. 


REGULATORS, TEMPERATURE. Se: 
Thermostats. 


REGULATORS, VOLTAGE. See als 
Transformers, Variable-Voltage 
Burlington Instrument Co., 518 Fourth 

Burlington, Iowa. 
Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. Y 
General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5. N. Y 
R-B-M Division, Essex Wire Corp., Dept 
D-10, Logansport, Ind. 
Raltheon Mfg. Co., 190 Willow, Walthan 


54, Mass. 

Sola Electric Co., 2525 Clybourn Ave 
Ill. 

Ward Leonard Electric Co., 


Chicago 14, 
34 Sout? 
Mount Vernon, N, Y. 


RELAYS and CONTACTORS 


Adams & Westlake Co., Elkhart, Ind 
(Mercury) “‘Adlake.’’ 

Advance Electric & Relay Co, 1260 W 
2nd, Los Angeles, Calif. 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Allied Control Co., Int., Dept. B, 2 East 
End Ave., New York 21, N. Y. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth, N. J. “Aga 
stat.”’ 

American Relays & Controls, Inc., 2555 
Diversey Ave., Chicago 47, Ill. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 


Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. 

Barber-Colman Co., Rockford, IIl. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury & 
Micro-adjustment) 

Cramer Co., RK. W., River St., Center 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart 
Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div 
275 Lakeside Ave., West Orange, N. J 
(Thermal) 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. Y 

General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 

Guardian Electric, 1627 H. W. Walnut 


Chicago 12, Ill. 
Haydon Mfg. Co., Inc., 2500 Forest 
Forestville, Conn. (Time Delay) 
Jefferson Electric Co., Bellwood, Ill. 
Leach Relay Co., 5915 Avalon Blvd., 
Angeles 3, Calif. (Electronic) 
Mercoid Corp., 4213 Belmont 


Chicago 41, ml. 
612 N. Michigay 


Phillips Control Corp., 

Ave., Chicago, Ill. 

Potter & Brumfield Sales Co., 549 W 
Washington Blvd., Chicago 6, Ill. 

R-B-M Division, Essex Wire Corp., 
D-10, Logansport, Ind. 

Sigma Instruments, Inc., 60 Ceylon, Boston 


21, Mass. 
Struthers-Dunn, Ine., 150 N. 
(Mercury) 


Philadelphia 7, Pa. 
Trumbull Electric Mfg. Co., Plainville 
34 South 8 


Las 


Ave 


Dept 


13th 


Conn 
Ward Leonard Electric Co., 
Mount Vernon, Be 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 
Zenith Electric Co., 152 W. Walton, Chi 
cago, Ill 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Con 
tactors; Switches. 




















| OVER FIFTY YEARS SERVING THE ARCHITECTURAL, 
/ ENGINEERING AND DRAFTING PROFESSIONS 


: 

i ~ Im the creation of new products or in the) refinement of proven 

| e ‘products - — over fifty years of experience guide us in the production = 

\ of quality plus values in drafting and engineering material— products _ 
you can identify with the Post Oval trademark and buy with confidence. 7 


% i THE FREDERICK POST. COMPANY | y 4 
Ye “> f€micaca | a ” 
"Detroit - Houston - San Francisco - oe i ; , 
Nici E 
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SMALL METAL STAMPINGS 


In accordance with Customer's Prints 
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ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 


NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
177 Virginia Avenue, Providence 5, R. I. 


PRECISION SERVICE... 
from Order to Delivery! 


















Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive cur most carful attention. 


Extra KNOW-HOW 


for your specific design problems 





CORD SETS AND ASSEMBLIES 


Made to 
Your Specifications and Order 
High Quality Materials— 
Careful Workmanship— 


Regular Delivery Schedules 
on Time 












BLY CORD MARKET eerry iy 


The Solution to your Cord Set Problems! | | : REO 
CLEVELAND 12, OHIO | 
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ELECTRICAI 
RECTIFIERS 


Selenium 


To simplify the solution of your 
AC-DC power requirements, 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
field of metallic rectifiers and 
their application. 


Copper 
Sulphide 


Tell us your problems. Consult 


us without obligation. 


Manufacturers of Selenium 
and Copper Sulphide recti- 
fiers, rectifier-transformer 


assemblies and AC-DC pow- 
er supply units for every 
requirement. 


THE BENWOOD - LINZE CO. 


Division of the Sperry Corporation 


1815 Locust St. 


Long Distance Telephone CEntral 5830 








ATC ae Bt er ett b thats 


with COPACO 


Electrical Insulating Papers 


COTTRELL 100% Insulating Papers incorpo- 
cate maximum and flexibility with high 
dielectric and heat resistance. Cottrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades, 
incduding— 


COPACO—A 100% Rag, glaze roll finished Paper, 
recommended for applications requiring highest de- 
gree of chemical purity ined with maximum 
physical strength. 

COPAREX-S—A low priced, 100% Rag, glaze roll 
Gnished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 

The dielectric strength of the above grades is 
anteed to exceed 300 volts per mil. Available ‘in 
thicknesses from .005” tg .030”. Supplied in stand- 
ard 30” by 40” sheets or in continuous rolls 450’ 
to 2000’ in widths from 4” to 30”. 


COTTRELL PAPER COMPANY, Inc., 
Factory: Rock City Falls, N. Y. 


382 


From Milliwatts 
To Kilowatts 


St. Louis 3, Mo. 





SAMPLES 
ON REQUEST 


Fall River, Mass. | 








RESISTANCE ALLOYS 
Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 
Driver-Harris Co., 
“‘Chromax,”” ‘‘Nichrome.”’ 


Hoskins" Mfg. Co., Detroit 8, Mich. 
“Chromel.’’ 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 
General Electric Co., Section Y52-822, 


Appliance > Merchandise Dept., Bridge 
port 2, Con 


Ohmite Mfg. De, 4304 Flournoy, Chicago 
44, Ill. ‘‘Cordohm 
RESISTANCE WIRE. See Wire, Re 


sistance 


RESISTORS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Ine., 
Brooklyn, N. Y. 


1316 8. Second, Mil- 


285 N. 6th, 


Electrical Reactance Corp., Franklin- 
ville, N. ¥Y. ‘“‘Hi-Q.” 

Hardwick, Hindle, Inc., Newark 5, N. J 

Hartford Blement Co., Inc., 276 Windsor, 


Hartford 5, Conn. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

Mallory & Co, Inc., P. R., Indianapolis 


6, Ind. 
12508 Berea Kd, 


Ohio Carbon Co., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. “Brown Devil,’’ ‘‘Corrib,’’ 
““Dividohm,’’ “Rite Ohm,’ ‘‘Wirewatt."’ 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ill. 

Sprague Electric Co., North Adams, Mass 
“*Koolohm.”’ 

Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co., H. W., Adrian, Mich. 


(Strip) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 

RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 
(Foot & knee controlled) 

= Reactance Corp., 

General Electric. Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

International Resistance Co., 401 N. Broad, 
Philadelphia 9, Pa. 

ee & Co., Inc., P. R., Indianapolis 


In 
Ohmnite. tte. Co., 4804 Flournoy, Chicago 


Resistors, Inc., 


Franklinville, 


2247 Indiana Ave., Chi- 


cago 16, Til. 
Sprague Electric Co., North Adams, Mass 
“Koolohm,”” ‘*Megomax.”’ 


Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y . 


RHEOSTATS, INSTRUMENTS and 
RADIO 

Allen-Bradley Co., 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 
Brooklyn, N. Y 

Euclid Electric & Mfg. Co., 1335 Chardon 
Rd., Cleveland 17, Ohio. 

Fairchild Camera & Instrument Corp., 
Dept A, 88-06 Van Wyck Blvd., 
Jamaica 1, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 401 N Broad, 
Philadelphia 8, Pa. 

— & Co., Inc., P. R., Indianapolis 
6, Ind. 

bor ag ane. Co., 4804 Flournoy, Chicago 
44, ; 

Ward ices Electric Co., 
Mount Vernon, N. Y. 


1316 S. Second, Mil 


285 N. 6th, 


34 South, 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth. Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

National Electric Controller Ca, 5309 
Ravenswood Ave., Chicago, Ml. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Til. 

Rex Rheostat Co., Baldwin, L. L, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RINGS, COLLECTOR 

Makepeace Co., D. E., Attleboro, Mass. 
(Precious Metal) 

Wesche Electric Co., B. A., 1626-15 Vine, 
Cincinnati 10, Ohio. ‘‘Welco.”’ 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. ‘“‘Snap Clip.’ 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 


ELECTRICAL 


150 Riverside 
Harrison, N. J. 
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Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, IL 

a Lock Washer Co., Newark 5 

Waldes Kohinoor, Inc., 41-10 Amstel Plave 

Long Island City 1, N. ¥. ‘“Truare 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 960@ \ 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., 81 Brid; 
port Ave., Milford, Conn. F 


RIVETS. See Fasteners 


ROLLER BEARINGS. 
Ball and Roller. 


ROTARY CONVERTERS. See 
Motors and Generators. 


RUBBER and RUBBER PRODUCTS 
— B. F., Dept. EM-87, Akror 
0. 
Sponge Rubber Prod. Co,, 267 Derby 
Place, Shelton, Conn. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 


SAWS, COMMUTATOR. See Con 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. Se 
Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W 
Fort Detroit 16, Mich. 

Rumac Mfg. Co., 24 E. 2ist, New York 
10, N. Y. 


See Bearin 


SCREW MACHINE PRODUCTS (Se: 
also Fibre; Plastics) 

All-Metal Screw Products Ca, Inc., Dept 
EL, 33 Greene, New York k8, N. Y 

a & Co., Inc., 70 Baker, Providence 


Milford Rivet & Machine @o., 871 Bridge 
port Ave., Miiford, Conn. 

Moore, Inc., George W., 8% Beaver St., 
Waltham 54, Mass. 

National Acme Co., 170 E. 
land 8, — 

Peck Spring Co., Pisinville, Conn. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn 


SCREWS. 

SEALS and TERMINALS, HER- 
METIC. 

Stupakoff Ceramic Mfg. Co., 


SEALING COMPOUNDS. See Ce 
ment; Waxes and Oompounds 


SEALS, OIL and GREASE 
Chicago Rawhide Mfg. Co., 1267 Elston 
Ave., Chicago 22, IL 


Carlock Packing Co., Palmyra, N. Y 
**Klosure.”’ 


Fits Bros. Mfg. Co., 1840 8. Kilbourr 
Ave., Chicago 23, Il. 


SELECTOR SWITCHES. See Switches 


SELENIUM RECTIFIERS. See Recti 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 
Switches; Timers. 


13lst Cleve 


See Fasteners. 


Latrobe, Pa 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


SHUNTS, INSTRUMENT. See Instru 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
a & Co., Inc., 113 Astor, Newark 5 
J 


Besini Co., C. S., 233 Spring, New 
York 13, N. Y. 


Fansteel Metallurgical Corp., North Chi 
cago, Ill. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
nae ‘& Harman, 82 Fulton, New York 
N. Y. 


eateries Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis 


172 Elm, Hartford 


See Stee! 


‘ i. 
Ney Co., The J. M., 


SLATE 
Portland-Monson Slate Co., Portland, Me 


SLEEVE BEARINGS. 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IIL 

Mitchell-Rand Insulation Co., Ime., 51 
Murray, New York 7, ae 


See Bearings 















HERE’S WHERE__ 
SPECIAL SWITCHES are STANDARD 











BETTER CONTROLS THROUGH BETTER RELAYS 

















When a standard snap switch 
won’t do your special job... 





? The performance record of Leach Relays is the result 
, that’s when ESCO can help you. Over 90% of 
of exacting engineering design, dovetailed to fit our production is special in one way or another. 
specific functions. Leach can justly be proud of the 
fact that Leach Relays render performance far beyond o « + Contest anangemente yt 
alien ’ . » « Operating sequences 
the maximum requirements of the applications where- ae 
. « « load combinations 
! . 
in they are used. . « . control handles 
. « . terminal provisions 
. + . multi-stage groupings 





SPECIAL LOW COST, too... made possible 
by our use of standard, uniform components, 


The Universal | assembled by experts in the construction of snap 





| Liquid Cement switches specially built for your special job. 
Ready-to-use Waterproof 
Backed by 37 Years’ Acceptance Dries Quickly 

Proved ideal for holdin calibrating screws . . . holding mercury switch TH ES E BAS | . FEATU RES 

tubes in clips . . . insulation non-fray . . . and moisture proofing . . . * ° ° 

handy for repair work where speed and strength are needed. can be standard in your special switches. 

ne ed free sample and test this superior product to your own 

sa totes ion! CURRENT RATINGS... 10, 30, 60, 100 

Special adhesives developed to meet industrial requirements. Our lab- and 200 amperes 


oratory is at your service for such problems. 


VOLTAGE RATINGS. ..up to 460 volts a-c 
NUMBER OF POLES... one to 20 
AMBROID CO. NUMBER OF POSITIONS...4 


Est. 1910 . . 
atte a ican: Wi Wien HANDLE STYLES ... oval, pistol-grip or 
removable 


MOUNTINGS ... base or panel 
CONNECTIONS ... side or rear 


Packed for convenience in tubes; pint, quart, and gallon cons. 









Don’t lose valuable time hunting in catalogs for a 
standard switch for your special need .. . just 
write us your requirements and we'll give you 
full details on the ESCO switch that meets 
your specification. 






















HIGHEST QUALITY 
FOR 48 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 



















%* This ESCO switch, used for oil circuit 
breaker control, comprises a 2PODT, 
30-ampere, 3-position, spring-return unit i 
with a DPST, io-ampere auxiliary; specify i 
No. 8431A. hi | 
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AWA 


YOUR SP. 


Wide variance in spring prices can easily 
arise from latitude in interpreting loose speci- 
fications, rather than from your producer’s 
failure to know his own costs. 


y 70 CUT 


manufacturers are experts on costs. 


differentials on any given spring are often really the result 
of “cutting corners,” which adversely affects the quality 


of your spring. 


All industry is now likely to become more cost conscious. 
If you are “paying through the nose” for submitting to your 
spring sources inadequate, contradictory, or unclear speci- 
fications—do something about it! 
quiries, specifications and prints are in workable shape at 
the outset, you always save money—and you should then 


RING COSTS! 


Most spring 


For if your price in- | 


| 


get full value, full quality, for the price you pay. Reliable | 
specializes in precision manufacturing of all types of | 


springs, wire forms and light stampings—but we can do 


more for you with precise specifications. 


As a guide on vital spring infor- 
mation, write for Bulletin, “Buy- 


ing the 


THE RELIABLE SPRING & WIRE FORMS CO 


Cleveland 9, Ohio 


3167 Fulton Rd. 


Right Springs Right’. 


Representatives in Principal Cities 


YOU CAN RELY ON 


RY TELS 


CREE EET 








SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Varnished. 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 


SOCKET SCREW KEYS and 
WRENCHES 

Holokrome Screw Corp., Hartford 10, Conn. 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.”’ 


SOCKET SCREWS. See Fasteners 
(Screws, Set & Cap). 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Drake Mfg. Co., 1713 W, Hubbard, Chi- 
cago 22, Ill. (Pilot) 

General Electric Co., Section Y93-1022, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

McGill Mfg. Co., Inc., 
**Levolier,’’ 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See 


Fluorescent Lamp Auxiliaries. 


Valparaiso, Ind. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

British Industries Corp., Dept. A, 315 
Broadway, New York 7, N. Y. 

Federated Metals Div., American Smeltin 
. Sptains Co,, 120 Broadway, N. Y., 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. ‘‘Acid-Core,” ‘‘Rosin- 
Core.’’ 

Ruby Chemical Co., 60 McDowell, Colum 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
new Battery & Mfg. Co., North East, 


a. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn, 
du Pont de Nemours, Inc., E. I., Rubber 
anne Div. F-10, Wilmington 98, 
el. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Tl. 
Ruby Chemical Co., 
lumbus 8, Ohio, 


SOLDERING IRONS 

American Electrical Heater Co., 
2, Michigan, 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 
*““Calrod.”’ 

Hexacon Electric Co., 177 W. 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 
Sycamore, Ill, 
Tools. 

Stanley Electric, New Britain, Conn. 

Vulean Electric Co Danvers 2, 
**Mercury.”’ 


60 McDowell, Co- 


Detroit 


Clay Ave., 


Park Ave., 
“Thermo-Grip’’ Grip 


Mass 


SOLDERLESS CONNECTORS. See 
Connectors, Wire & Cable 


SOLENOIDS 
Davis & Co., 
Kentland, Ind, 
Eastern Air Devices, 
Brooklyn 17, N. Y. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627D W. Walnut 8t., 
Chicago 12, Ill. 
Jefferson Electric Co., Bellwood, Il. 
National Acme Co., 170 E. 131st, Cleve- 
land 8, Ohio. ‘“Namco.’’ 
Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ill. 
Struthers-Dunn, Inc., 150 N. 18th, 
Philadelphia 7, Pa. 
West Coast Electrical Mfg. Co., 10008 
S. Main, Los Angeles 3, Calif. ‘‘Wesco.’’ 


SPEED INDICATORS. See 
Tachometers. 


SPEED REDUCERS 
For Motorized Units, See 
and Generators 

Janette Mfg. Co., 556 W. Monroe, Chicago 


6, 1 


Dean W., 1006 First, 


Inc., 593 Dean, 


Motors 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 
Berea Rd., Cleveland 7, Ohio. 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Tl. 

American Steel & Wire Co., Cleveland, 
Ohio. ‘‘USS.” 


ELECTRICAL 


Barnes Co., Wallace (Div. Associates 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Roa¢ 
Cleveland 2, .@hio. : 

Garrett Co., Inc., George K., 1421 Chest. 
nut, Philadelphia 2, Pa. 

Gibson Co., William D. (Div. Associate 
Spring oe) 1800 Clybourn Ave, 
Chicago 14, Ill. 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 
Illinois Coil Sores Mw 2100 N. Major 
Ave., Chicago 30, b : 
Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 2 
Paragon See 4615 W. 

Chicago - a 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co.,_ Div. Associated 
Spring Corp., Corry, Pa. ; ae 

Reliable Spring & Wire Forms Co., 316 
Fulton Koad, Cleveland 9, Ohio. 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades 


Fulton 


TAMPINGS, METAL 

cea Roring Bie. Co., 3817 W. Lake 
Y 4, ° 

PR Co., Waterbury 88, Conn 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn 

Chase oS Copper Co., Inc., 

91, Conn. 

Eiectele Auto-Lite Co., Toledo 1, Ohio, 

Freeway Washer & Stamping Co., 491 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. (Div. Asso 
ciated Spring Corp.), 1800 Clybourn 
Ave., Chicago 14, Ill. o a 

Garrett & Co., Inc., George K., 142) 
Chestnut, Philadelphia 2, Pa. : 

Hoagland Mfg. oan Inc., 29 Wintor 
ridgeport 4, Conn. 

Hubbard Spring Co., M. D., 525 Centra 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Tilinois Coil ~¢ 1 2100 N. Major 

ago 30, ° 

Linden sa Inc., 70 Baker, Providence 

mB Spring Co., 4615 W. Fulton 
Chicago 44, Il. 

Patton-MacGCuyer Co., 
Providence 5, R. I. 

Mfg. Co., _ Div. 


Water 


17 Virginia Ave 


Raymond Associated 


Spring Corp., Corry, Pa. : mrs 
Reliable Spring & Wire Forms Co., 316 
Fulton Road, Cleveland 9. Ohio ie 
Scovill Mfg. Co., 18 Mill, Waterbury 9 


Conn. by 
United-Carr Wostenst Corp., Dept. E-! 
bridge 42, ass. s 
wane Mfg. Co., 1186 W. Hubbard, Chi 
22, Til. Fj 
Whistler & Sons, Inc., 8S. B., 752 Mill 
tary Road, Buffalo 17, N. Sacties 
Worcester Pressed Steel Co., 605 ar e 
Ave., Worcester 6, Mass. Prestee 


MPINGS, NON-METALLIC 
So Co.. NS. 8., 7-11 Montgomery, Hill 
side, N. J. (Fibre) : 
Freeway Washer & Stamping Co., - 
Grant Ave., Cleveland 5, Ohio. (Plastics 

Rogers Corp., Manchester, Conn. 


STARTERS, FLUORESCENT. See 
Fuorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and 


Grades 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8S) 
Enameling ( 
Stainless 
Cold Rolled Only 
Tubing (T) s 
(See also Steel, Electrical; also Wire 
Steel) 

American Nickeloid Co., 
(DS) (Nickeloid) 

Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn. 
Spring) 

Casnosie.Tilinots Steel Corp., 619 Carnegie 
Bldg., Pittsburgh 30, Pa. USS. 
‘*Vitrenamel”’ (B-AC) (S-ACDEN 

-ACN) ; 

Cold Metal Products Co., Youngstown 
Ohio “‘CMP Thinsteel’’ (S-ACNO) s 

Follansbee Steel Corp., Pittsburgh 30, Pa 
(S-CO) (Clad) 

Granite City Steel Co., Granite City 
Ml (S-CEN) (Clad) 2 

Roebling’s Sons Co., John A., Trenton ” 
N. J 


Peru 3, Ind 


Associated 
(s-co 


Ryerson & Son, Inc., Joseph T., Chicago 
Ill. (BS-ACTIEN) T-ACN) 
Steel Tape Co. of America, Dept. D 
500 Grand, Jersey City 2, N. J. ( 
Superior Steel Corp., Carnegie, Pa. 
(ANS) (Spring) (Clad). ‘‘SuVeneer 
Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (T-ACN). 
Thomas Steel Co., Warren, or 
“Thomasstrip’’ (S-ACDO) 
Timken Roller Bearing Co., 
Ohio (B-A) (T-AC) 
Worcester Pressed Steel Co., 609 Barber 
Ave., Worcester 6, Mas. ‘‘Prestee! 
(S-ACO) 


STEEL ALLOYS, FERROUS. Sé 
Ferro Alloys. 
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SUPPLYING 


WASHERS ana STAMPINGS 


.. | DESCRIPTION 

iter 

i FOR EVERY 

4915 

1880 

- PURPOSE 
eee 

tra 

Pa MORE THAN 

lajor 

« — 22,000 SETS 

7 
mn 
ve OF DIES 


= Let Us Quote 
rl On Your Needs! 









2200 SOUTH BAY STREET | 
MILWAUKEE 7, 
WISCONSIN 


The World’s 
Largest Producer 
of Washers 
















SINCE 
1887 


wD arwarunes EEE 


pY-NAMICALLY sth 








For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 






Radio Transformers, Light Units, 
ee ing Coils, Condensers. 


For Dipping 
ne || ee 





DY-NAMICALLY BALANCING 170 Armatures 









Sdenrifi teens Son resins, asphalts, pitches, oils per day” This is not an isolated case— 

aad mi for specific applications. . Samples furnished on request. peu ten eum aneunmens stein — | 
BIWAX CORPORATION rotating part, no matter how small or how 

large. Eliminate excess wear on motors, bear- 

ee 3445 Howard Street SKOKIE, ILL. ings and loss of valuable power. You can a — i 





solve all these difficulties by BEAR DY-NAMIC 

BALANCING. For the latest Bulletin—Write 

today—Bear Mfg. Co., Industrial Division, i >— 
Dept. E-13 Rock Island, Illinois. 


*(Name on Request) p— 














* 


REG. U. 8S. PAT. OFF. 
Miniature Incandescent Lamps 


for all purposes 


HERZOG 


MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y 
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YOu FILL "EM— / 
TLL INCH ‘EM ALONG 





























PUSH BUTTON CONTROL 


of atype 2 AGASTAT puts the conveyor in motion. 
Timed to move up an empty carton at the same 
time a full one is inched along toward shipping. 
Adjustable from .1 second to 5 or more minutes. 


AGASTAT 


pneumatic TIME DELAY RELAY op- 
erates in a horizontal or vertical position. 
It is instantaneously recycling, readily ad- 
justable, and lends itself to a wide variety 
of applications. Let us send you complete 
information and illustrated folder. 


A‘G'‘A 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 






























































































































































































































product involves a 
% EStening operation-wood 
to wood, metal to metal, fabric 
to _—. composition i com- 
position, or any combination 
. of these—you can slash unit 
costs by increasing production 
volume with high speed 5 
Chicago Rivet Automatic Set- “Zz 
ters and Chicago Rivet tubular eC 
or split rivets. Four rivets are ‘~ 
suromatically f fed, insqepee oon J) 
upset at one release of the foot 
— by the quadruple mode! GY 







































AIRPLANE PaaTs 
AUTOMOBILE Pants 
BEAUTY Paros 
EQUIPMENT 
GS 
BELTS © BICYCLES 
$ 













































Rivet Setter. Single, Ean Oremens 
e aoe wile setters are ate tame 
vailab: a +sTeR 
also a edie ‘ a Sones ons 
ck change oppers, avail- Ney SOON Loca 
as extra equip’ San eno 






Fane 18? Ener 
FILING EQUIPUEAY 
FRE ames 
FOLOING Crraras 
seatues 


Cams 


ment, en-— : 
; / able some models to switch quickly from 
one size and style rivet to another. Nearly 
/ all models clinch grommets, eyelets, staples 
and Dzus fasteners and insert drive screws— 















ARRAGE 
manness 
INDUSTRIAL BROOMS 
INSTRUMENTS 

MONING BOARDS 





















FREE FASTENING CLINIC 


your product is small, send us an unfas- 

yp! aoa semple. If ies large, send a sub-assem- 
bly. We will gladly egelyes your fastenin 

problem, recommend the fivet an 


Rivet Ai tic er needed 
my and estimate ‘production rates that can be 















































set up oa TELEPHONES 
TOASTERS © tOVs 
TYPEwRiTERs 
VENTILATORS 
WASHING MaCHines 
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STEEL, ELECTRICAL (Silicon). 
Sheets and Strips. 
Carnegie-Mlinois Steel Corp., 619 Car- 
_negie Bldg., Pittsburgh 30, Pa. “USS” 
Follansbee Steel Corp., Pittsburgh 30, Pa. 
Granite City Steel Co., Granite City, Ill. 


STENCIL CUTTING MACHINES 
Diagraph-Bradley, Dept. D., 3745 Forest 
Park Blvd., St. Louis 8, Mo. 


STRAIN RELIEFS. See Grips 
Clamps Strain Relief. 


STRIPPERS, WIRE 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, III. 

Pyramid Products Co., 2224 §. 

. a Til. ‘‘Colonial.’’ 
umac g. Co., 24 E. 2ist, New Y 
yea New York 


ana 


State 


Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. ‘*Simplex.’’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘‘Speedcraft.’” 


STRIPPING and CLEANING COM- 
POUNDS 


Oakite Products, Inc., 18-H Th ve 
Tae nt ames, New 


STRIPS, BLOCKS and BOARD 
TERMINAL 

Aircraft-Marine Products, Inc., 15 
Fourth, Harrisburg, Pa. ‘AMP. 

Baer Co., N. 8., 7-11 Montgomery, Hill 
side, N. J 

— Electric Co., 8710 W. 12th, Erie. 
a. 

Cambridge Thermionic Corp., 453 Corcord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 
Federal Telephone and Radio Corp., Dept. 
F-316, 67 Broad, New York 4, N. Y 
Howard B. Jones Div., Cinch Mfg Corp., 
2460 W. George, Chicago 18, Tl 

Keystone Electronics Co., 50 Franklin 
New York 13, N. Y. 

Millen Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass. 

Northern Industrial Chemical (Co., 7-11 
Elkins, South Boston 27, Mass. 

Trumbull Electric Mfg. Co., Plainville 
Conn. 

United States Instrument Corp.. Dept 
19 S. Harrison, E. Orange, N. J 

Wama Co., Industrial Bldg., Baltimore 
2, Md. 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 


Float (J.iquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 


Push Button Snap 
(Toggle, Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (S) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers; Push Button 
Stations; Controllers, Motor; Relays: 
Timers) 

Allen-Bradley Co., 1316 8. Second, Mil- 
Waukee 4, Wis. (ACEFJPR) 

Allied Control Co,, Inc., Dept. B, 2 East 
End Ave., New York 21, N. Y. (R) 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. (ACDHK 

MPRT) 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. (G) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ml. (N) 

Cramer Co., R. W., River St., Centerbrook, 
Conn. ‘“‘Sauter’’ (G) 

Durakool, Inc., 1010 N. Main, Elkhart, 
Ind. (D) 

Edison, Inc., Thomas A., Instrument Div., 
275 Lakeside Ave., West Orange, N. J 
F 


(F) 

Euclid Electric & Mfg. Co., 1335 Chardon 
Road, Cleveland 17, Ohio (Euclid) 
(LRX) 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. (CFOPR) 

Federal Telephone and Radio Corp., Dept. 
F-316, 67 Broad, New York 4, N. Y. 
(NS) 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
“‘Thermoswitch”’ (F) 

Fries Instrument Div., Bendix Aviation 
Corp., 1456 Taylor Ave., Baltimore 4, 
Md. ‘‘Amptrol.’’ 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. (LN 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 
““Switchette’’ (ACDEFGHKMOPRST) 

Guardian Electric, 1627-H W. Walnut St., 
Chicago 12, Ill. (CFGHN) 

Heinemann Electric Co., 99 Plum, Trenton, 


N. J. “*Heco”’ ) 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. L 

Jefferson Electric Co., Bellwood, Ill. (D) 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
““Levolier,”” ‘“Twi-Lite’’ (KP) 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 


Master Electric Co.. Dayton 1, Ohio 


Mercoid Corp., 4213 Belmont Ay 
Chicago 41, Ill. (ACDEF) 

Micro Switch Corp., Freeport, Ill. ‘*Te; D> 
Cop’’ (BFLS) 

Miller-Harris Instrument Co., 1434 \\ 
Atkinson Ave., Milwaukee 6, Wisc. ((;) 
Mines Equipment Co., 4223 Clayton Av. , 
St. Louis 10, Mo. (waterproof) 
Minneapolis- Honeywell Regulator Co., 265 
Fourth Ave., 8., Minneapolis 8, Mir 
“‘Con-Tae-Tor’’ (BDEF) 

Mu-Switch Corp., Canton, Mass. (BE) 

National Acme Co., 170 E. 131st, Clev 
land 8, Ohio. ‘‘Namce’’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chica; 
44, lll. (8S) 

Powrex Switch Co., P. O. Box 206, Wat: 
town 72, Mass. (B) 

R-B-M Division, Essex Wire Corp., Dey 
D-10, Logansport, Ind. 

Robertshaw Thermostat Co., Youngswo 
Pa. (FM) 

Spencer Thermostat Co., 110 Fores 
Attleboro, Mass. ‘‘Klixon’’ (EF) 

Square D (Co., 4041 N. Richards, Milway 
kee 12, Wis (ACEF'LOPR) 

Stackpole Carbon (Co., St. Marys, | 
(P-Slide) 

Struthers- Dunn, Ine., 150 )060OUN let 
Philadelphia 7. Pa 

Telechron, Inc., Dept. H, Ashland, Mass 
(G) 

Trumbull Electric Mfg. Co., 
Conn. (CFOP) 

Tuttle & Kift, Inc., 1823 N. Monitor Ave 
Chicago 39, IN. (M) 

Unimax Switch Corporation, 460 W. 34tr 
New York 1, N. Y. (B) 

United States Instrument Corp.. Dept 
19 8. Harrison. FE. Orange, N. J. (S 

Ward Leonard Flectric Co., 34 South 
Mount Vernon, N. Y. (ACEFP) 

Westinghouse Electric Corp., P. 0. Box 
866, Pittsburgh 30, Pa. (ACFGHOP) 

Zenith Electric Co., 152 W. Walton 
Chicago, 1) (CGH) 


Plainville 


TACHOMETEFS 
Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 2 
Flectric Auto-Lite Co., Toledo 1. Ohio 
Ideal Industries, Inc., 1008 Park Awe 
Sycamore, Ill. J x 
Reliance Electric & Engineering Co 10 
Ivanhoe Koad, Cleveland 10, Ohio. se 
Weston Electrical Instrument Corp.., 6 
Frelinghuysen Ave., Newark 5, N. 4 


TAGS, TERMINAL 
National Band & Tag Co., Dept. % 
Newport, Ky 


TAPE. ADHESIVE and COIL 
FASTENING . 
Insulation Manufacturers Corp., 565 Ww 
Washington Blvd., Chicago 6, Til 5 
Minnesota Mining & Mfg. Co., 90 Fav 
quier Ave., St. Paul 6, Minn. Scotch”’ 
Mitchell-Rand Insulation Ca, Inc., 5 
Murray, New York 7, N. Y. ; 
Surprenant Electrical Insulation (o 

198 Washington, Boston 8, Mass. 


TAPE, ELECTRICALLY CONDUC 
TIVE. See Fabrics Electrically 
Conductive 


TAPE, INSULATING. See Fabrics 
Insulating; Sleeving and Tape. 
Asbestos: Tape, Friction and 


Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 

General Electric Co., Section Y93-1022 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn 

Goodrich, B. F., Dept. EM-87, Akron, 
Ohio. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicage 6, m1. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mines Equipment Co., 4223 Clayton Ave. 
St. Louis 10, Mo. 

Mitchell-Rand Insulation Co., Inc., 52 
Murray, New York 7, N. Y. la 

Surprenant Electrical Insulation . 
198 Washington, Boston 8, Mass. 

United States Rubber Co., 1230 ian 
of the Americas, New York 20, N. 


TAPE. MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


New Jersey Wood Finishing Co., Wood- 
bridge, N. J. “‘Vartex’’ 

Surprenant Electrical Insulation Co., 
198 Washington, Boston 8, Mase. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. See 


Switches; Thermostats. 


TERMINAL BLOCKS. See Strips, 
Terminal. 

TERMINALS. See Lugs and 
Terminals. 

TEST LEADS 


Keystone Electronics Co., 5@ Franklin, 
New York 13, N. Y. 
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SUCCEEDS! 


The concentrated heat of a soldering iron soon discolors most fin- 
ishes. Black-Magic is used on the barrel of this iron because it 
overcomes that trouble. 





WNT Welle 


(THE BETTER OXIDE. BLACK) 











































Black-Magic overcomes many finishing troubles. It is an effec- 
tive protection against heat, corrosion, perspiration, gas 
fumes; and its deep, rich black greatly improves an 
article’s appearance. Because of these qualities, 
Black-Magic is ideal for stove parts, appliances, 

tools, cutlery, arms—wherever salability and 
service life are important. 


Black-Magic is not a coating; actual penetration 
is .0001”. It is very flexible. Products may be 
formed after processing—often a big advantage. 
It is also a fine bond for paint and lacquer. 
Chemical reaction at 300° F. For iron and all 
steels except stainless. There are also Black- 
Magic baths for zinc, copper, brass and cad- 
mium. Simple to set up, easy to work. Send 
for samples and data. 


SILCO A GLASS-BASE SPRAY COAT FOR STEEL AND 
BRASS—PROTECTS, BEAUTIFIES. Write for samples. 


NEW JERSEY: a ST. LOUIS: 
ie raneem MITCHELL-BRADFORD CHEMICAL COMPANY G. S. Robins & Co. 
Co Gein oe MODERN METAL FINISHES DALLAS, TEX.: 








Fayetteville, N. Y. [Ee 2446 - MAIN ST., (Stratford) BRIDGEPORT, CONN. Texokana Supply Co. 
CLEVELAND: peace © DETROIT: 
Universal Paint & GLACK-MAGIC OXIDE BLACKING SALTS F SILCO Gloss-Bese PROTECTIVE COATING 
Varnish Co. WITCH-DIP & WITCH-O1L FINAL FINISHES 2 MEAT TREATING SALTS. CLEANERS. ETC. The Danell Co. 
PHILADELPHIA: MILWAUKEE: 


Albert Printz, Germantown LOS ANGELES: Barber-Webb Co —OAKLAND: Ceo. A. Kushman Co. A-B Plating Co. 


“YOUR PLASTIC PARTS — LET US MAKE | 
THEM FOR YOU — MOLDING PRESSES—__—__ | 
MACHINE SHOP AND METAL WORKING 
FACILITIES — AVAILABLE FOR MASS 
PRODUCTION IN OUR PLAINFIELD. | 
NEW JERSEY PLANT.” 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. AShiand 4-6137 





SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 
Popular sizes carried 
im stock. 





MAKE A GOOD 
MACHINE BETTER with 


TRICO OILERS 


Give your machines that up-to-date 





appearance and add these important 
PLUS VALUES... 
@ Greater Efficiency * a Maintenance 
@ Increased Output @ Increased Prestige 


@ Greater Sales Ap- 
@ Longer Bearing Life peal 





Teel 
Washer & Stamping Oe 


| 
4915 GRANT AVENUE oO. BOX 1756 
| CLEVELAND 5, aii 


MODERNIZE WITH TRICO OILERS 
Write for Catalog 


TRICO FUSE MFG. CO Milwaukee, Wis 
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ALTERNATING 
CURRENT 


FROM A DIRECT CURRENT 
POWER SUPPLY 


When only D.C. power is avail- 
able ELECTRONIC and other 
A.C. devices can be operated 
by a JANETTE CONVERTER. 


CAPACITIES: 110 to 3200 V-A. 


VOLTAGES: D.C. Input — 32, 115 
and 230 volts. A.C. output—110 and 
220 volts. 


FILTERS: Can be furnished with all 
sizes of converters. Designed for sup- 
Pressing conducted and radiated 
noise voltage interference from a 
converter, for frequencies of 150 
kilocycles to 20 megocycles (approx. 
2000 to 15 meter wave lengths). 
PHASE: Single phase. 

CYCLES: 60 and 50 cycles. 
BEARINGS: Sleeve and ball. 


SERVICE: Two types can be supplied 
for continuous duty; one for standard 
commercial and the other for marine 
applications. BE SAFE,..ALWAYS 
SPECIFY JANETTE CONVERTERS. 


Ask for Bulletin No. 13-25 



















































TRANSFORMERS, 


TESTING INSTRUMENTS. 


See 
Instruments. 


TESTING LABORATORIES 


Electrical Testing Laboratories, 2 East End 


Ave., New York 21, N. Y. 


THERMAL SWITCHES. See Switches. 
THERMOCOUPLES 


Brown Instrument Co., 
_ Philadelphia 44, Pa. 
General Electric Co., Section E700-84, 

Apparatus Dept., Schenectady 5, N. ¥. 
Hoskins Mfg. Co., Detroit 8, Mich. 
Lewis Engineering Co., Naugatuck, Conn. 
Rockbestos Products Corp., 840 Nicoll 
wane oe s Conn. ' 
estinghouse Electric Corp., P. 0. 

868, Pittsburgh 30, a oe 


4466 Wayne Ave., 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Qhio. 

Cqmenee-Stmen Machine Co., Rochester 

United States Gauge Div., American Ma- 
chine & Metals, Inc., Sellersville, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 
*‘Max-Min.” 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


See Wire 


THERMOSTATIC BIMETALS 


a Inc., 113 Astor, Newark 
%, . 
Brainin Co., C. §8., 238 Spring, New 


York 13, N. Y. 

Callite Tungsten Corp., 547—89th, Union 
City, N. J. 
Chace Co, W. M., 1608 

Detroit 9, Mich. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘‘Truflex.’’ 
Makepeace Co., D. E., Attleboro, Mass. 


Beard Ave., 


Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘‘Wileo.’’ 
THERMOSTATS 


Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Cam-Stat Div., Paul Henry Co., 
Dept. EM-8, 2037 S. La Cienega, Los 
Angeles 34, Calif. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio. 

Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Ill. ‘‘Sensatherm.”’ 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., S., Minneapolis 8, Minn. 

Robertshaw Thermostat Co., Youngwood, 


Inc., 


a. 

Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 

Spencer Thermostat Co., 110 Forest, Attle- 
boro, Mass. ‘‘Klixon.’’ 

Thermo-O0-Disc, Div., 89 W. Luther P1., 
Mansfield, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, -Pa. 


TIME SWITCHES. See Switches 


TIMERS, SYNCHRONOUS MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Cramer Co., R. W., River St., Center- 
brook, Conn. 

General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3, 
Ind. ‘‘Synchron.”’ 

Haydon Co., A. W., Waterbury 32, Conn. 


“Circle B.’’ 

Haydon Mfg. Co., Imc., 2500 Forest, 
Forestville, Conn. 

Industrial Timer Corp., 117 Edison P1., 
Newark 5, N. J. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
eago 41, Ill. 

Potter & Brumfield Sales Co., 549 W. 


Washington Blvd., Chicago 6, III. 
Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. 
Struthers-Dunn, Ine., 150 N,. 18th, 
Ashland, Mass. 


Philadelphia 7, Pa. 

Telechron, Inc., Dept. H., 

Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. Walton, 
Chicago, Ill. 


TOOLS, PORTABLE 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1, Mo. 

Stanley Electric, New Britain, Conn, 


TRACING CLOTH and PAPER 
Arkwright Finishing Co., Providence, R. I. 
Holliston Mills, Inc., Norwood, Mass. 


Keuffel & Esser Co., Hoboken, N. J. 
‘‘Albanene,”” ‘“‘Phoenix.’’ 
Ozalid Div., General Aniline & Film 


Corp., Dept. 304, Johnson City, N. Y. 
Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Ill. 


TRANSFER SWITCHES. See Switchs. 


FLUORESCENT 
BALLAST. See Fluorescent Lamp 
: Auxiliaries. 


ELECTRICAL 








INSTRUMENT 
Cuba, 


TRANSFORMERS, 
CURRENT 

Acme _ Electric 
= & 


Chicago Transformer Corp., 3501 Addi- 


son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Federal Telephone and EKadio Corp., Dept 
F-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Section E700-84, 


Apparatus Dept., Schenectady 5, N. Y. 
Standard Transformer Co., Warren, Ohio 


Corp., 35 Water, 


Weston Electrical Instrument »2_ 617 
Frelinghuysen Ave., Newark 5, N. J. 
TRANSFORMERS, POWER CIRCUIT 
a Electric Corp., 85 Water, Cubs 


Chicago" Transformer Corp., 3501 Addi 
son, Chicago 18, Ill. 
Dano Electric Co., 93 Main, Winsted 


onn. ° 
Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin 
Detroit 7, Mich. 
= ame. oo” 

cago 30, . 
oun’ Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. Y 
Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, Til ‘‘Gracoil.’”’ 
Jefferson Electric Co., Bellwood, Ill. 
Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 8, N. J. ‘““N-W-L 
Sola Electric Co., 2525 Clybourn Ave 
Chicago 14, IIL 


Standard Electrical Products Co., 40) 
Linden Ave., Dayton 3, Ohio. “‘Staco. 

Standard Transformer Co., Warren, Ohio 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 


4583 Elston Ave 


Acme Electric Corp., 35 Water, Cuba 
Chicago, Transformer corp., 3501 Addi 
Dano Electric Co., 93 Main, Winsted 
a Co., Dean W., 1006 First 
By ag 4588 Elston Ave 


Chicago 30, Ill. 

Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. ¥. 

Gramer Co., 2734 N. Pulaski Road, Chi 
cago 89, Ill. ‘“Gracoil.”” 

Millen Mig rane i. James, 150 Ex 
change, alden, ass. 

Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 3, N. J. “N-W-L 

Sola Electric e. 2525 Clybourn Ave., 
Chicago 14, . 

Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio. “*Staco. 


TRANSFORMERS, VARIABLE VOLT- 
AGE 


G * a 
Acme Electric Co., 35 Water, Cuba, N. Y 
Sola Electric Co., 2525 Clybourn Ave. 


Chicago 14, Il. 
Standard Electrical Products om 


Linden Ave., Dayton 8, Ohio. 


KS, HYDRAULIC LIFT (Hand) 
He an es Co., 84 Garvey, Everett 


49, Mass. 
West Bend Equipment Corp., 233 Water 


West Bend, Wis. 


TUBES, CATHODE RAY 
General Electric Co., Electronic 
Thompson Rd., Syracuse, N. Y 


TUBES, ELECTRON (industrial) 
Federal Telephone and Radio Corp., 
F-316, 67 Brosd, New York 4, | im 4 
General Electric y= marines Dee.. 
Thompson Rd., Syracuse, > 
Eaytheon Mfg. Co., 190 Willow, Waltham 


54, Mass. 
Westinghouse Electric Corp., P. 0. Bor 


968, Pittsburgh 380, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. 
Photoelectric Cells & Tubes. 


Dept.. 


See 


TUBING, ALUMINUM. See Aluminum 


TUBING, BERYLLIUM COPPER 
Superior Tube Co., 2021 Germantown 


Ave., Norristown, Pa. 

TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne 
sium. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL 
ALLOY 

American Brass Co., Waterbury 88, Conn 
**Anaconda.”’ 


Metals and Controls 
Attleboro, Mass. 


General Plate Div., 
Corp., 
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ependab e commutation ... use 


KIRKWOOD COMMUTATORS 


‘e a sg ® 


WHEN YOUR MOTOR REQUIREMENTS CALL FOR . . . DEPEND- 
ABLE COMMUTATION, THERE IS A KIRKWOOD COMMUTA- 
TOR EXACTLY SUITED TO YOUR NEEDS... . 


WRITE FOR 


CATAL 
ee _ MILLIONS OF OUR COMMUTATORS ARE NOW PERFORMING 


WE ALSO REFILL SATISFACTORILY IN ALL TYPES OF INDUSTRIAL AND COM- 
OLD CORES MERCIAL MOTORS .. . AND HOUSEHOLD APPLIANCES. .. . 


CALL IN OUR REPRESENTATIVE — THERE'S ONE NEAR YOU. 


KWOOD Commurta R 


1345 CARNEGIE AVENUE *® CLEVELAND 15, OHIO Cy 


7 


f trol of 

BARRY VisnaTion®’_ 
IMPACT 

NOISE 


*% Ao Engineering and consulting service specializing in the control 
of dynamic forces. 

% Complete Laboratory facilities for measurement and simulation of 
vibration and impact conditions. 

% Shop facilities for construction of models and experimental devices. 

% Production facilities for the manufacture of standard and special 
vibration and impact isolators. 


Write for catalogue or state your problem 


THE BARRY CORPORATION 


(Formerly |. N. Barry Co., Inc.) 
177 SIDNEY STREET CAMBRIDGE, MASS. 








SWITCHES - FLASHERS - RELAYS 


On-and-off Open 
Self- Alternates or 


Chasers Cen 
Moters Spellers Type 
For any load, for every installation, 


Amtomatic precision products meet the 
most rigid specifications. 


Write Today for Catalog 


In Switches, Flashers and Relays where dependable per- 
formance is paramount, look for the 


<AEMES Diemond Seal for Diamond Quality M. D. HUBBARD SPRING CO. 


| POS OCCMGL ame SPRINGS + STAMPINGS + WIRE FORMS 
fe CMAs MFG. CO. MINTER OMTINHEE WASHERS - COTTERS + EXPANSION PLUGS 


525 CENTRAL AVE. PONTIAC 12, MICH. 


NINTH ANNUAL PRODUCT DESIGN NUMBER 
































ELECTRIC 
SOLDERING 































































































DURABLE... 


DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 
for regulating the temperature of an 
electric soldering iron when at rest. 
Thermostat is adjustable for 
various heats. 


Write for Catalog Sheets 
AMERICAN ELECTRICAL 
HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 























































multi-step amg 


IRHEOSTY 


ae 
MOTOR SPEED 


CONTROL 


A moderately priced high quality resistor 
specifically designed to sensitively control the 
speed of small motors, such as used on sew- 
ing machines, handy grinders, scientific 
apparatus, etc., and by dentists, jewelers, 
watchmakers, home craftsmen and hobbyists. 





foot operated 

























































e@ 8 step range from zere to full speed. 

@ Smoothly operating leaf spring. 

@ Ample ventilation -prevents overheating. 

@ Suction-cup type rubber legs prevent slip- 
ping. 

@ Easily accessible terminals for wiring. 





























For A.C. and D.C. — 110-120 volts 




















Maximum current: 900 MA. 
Seinen Standard: 135 Ohms 
by Other Ratings on Special Order 
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SEWING MACHINE & SUPPLY CO., INC. 
1115 BROADWAY + NEW YORK 10, N. Y 















































































































































































































































International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. “Inco,’ “*Inconel,’”’ 
**Monel.’’ 

Superior Tube Co,, 2021 Germantown 
Ave., Norristown, Pa. 

TUBING, PAPER 

Paramount Paper Tube Corp., 612 
Lafayette, Fort Wayne 2, L 

Precision Paper Tube Co., 8036 W. 
Charleston, Chicago 47, Il. 

TUBING, RUBBER 

United States Rubber Co., 


of Americas, New York 20, N. ¥ 





TUBING, SILVER. See Silver and 
Silver Alloys. 
TUBING, STEEL. See Steel, Oom- 


mercial Grades and Forms. 


TUBING and SLEEVING, Extruded 


Plastic 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘‘Turbo.’ 

General Electric Oo., Plastics Diy., 
Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 


171 Camden St., Boston 18, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron.’ 


Mitchell-Rand Insulation Co., 51 Murray, 
New York, 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
“Natvar.”’ 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

New Jersey Wood Finishing Co., Wood 
bridge, N. J. 


Surprenant Electrical Insulation Co., 198 
Washington, Boston 8, Mass. 

Varfiex Corp., 305 N. Jay, Rome, N. Y. 
“*Syntholvar.** 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or 
synthetic resin. 

Bentley, Harris Mfg. Co., Dept. 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘*Turbo,”* 

General Electric Co., Plastics Diy., 
Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-O-Slot.”’ 

Mitchell-Rand ee , 51 
Murray, New York 7, Se onyerade” 


“Mirac.’ 
National Varnished Products Corp., 207 
Woodbridge, N. J. 


M-15, 


Randolph Ave.,, 
“*Natvar.”” 
Owens-Corning Fiberglas Corp., Dept. 866, 


Toledo 1, Ohio. ‘‘Fiberglas.’’ 

Varflex Corp., 305 N. Jay, Rome, N. Y. 
“*Varglas.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa ‘*Tuffernell.”’ 

TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 

Fansteel Metallurgical Corp., North Chi- 


cago, 


b 
Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 


UNDERCUTTERS, MICA. See Mica 


Undercutters 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 

Allied Control Valve Div. Skinner Chuck 
Co., 130 Belden Ave., Norwalk, Conn. 

Barber-Colman Co., Rockford, Tl 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa, 

Denison Engineering Co., 


1199 Dublin 
Road, Columbus 16, Ohio. 


General Electric Co., Section E700-84; 
Apparatus Dept., Schenectady oe ee 
(Thrustor). 

Magnatrol Valve Corp., 56 Beekman, 
New York, N. Y. 

Mercold Corp., 4213 Belmont Ave., Chi- 
eago 41, 411. 


Minneapolis- Honeywell 
2685 Fourth Ave., S., 
Minn. 

Westinghouse Electric Corp., 
968, Pittsburgh 30, Pa. 


VARIABLE VOLTAGE TRANSFORM- 
E See Transformers, Variable 
Voltage. 


VARNISHED FABRICS. See Fabrics 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 


New York 17, N. Y. 
William, 276 Fourth Ave., 


Regulator Co., 
Minneapolis 8, 


P. O. Bor 


Brand & Co., 
New York 10, N. Y. ‘“‘Turbotuf.”’ 
Dolph Co., John C., 1060 Broad, Newark 


2, N. J. ‘‘Chinalak,” ‘“‘Electrie Lac- 
quer,’” ‘‘Synthite.”’ 
Dow Cornin Corp., Midland, Mich. 


< 
“Silicone,”’ ‘‘Silastic.’’ 


ELECTRICAL 


1230 Avenue 











du Pont de Nemours & Co., Ine., E. 1. 
_— Dept., Room 197, Aflingt on, 
J. 


Dures Plastics & Chemicals, Inc., 419 
Walck Road, North Tonawanda, N. \ 

General Electric Co., Section RIMA-\78 
Resin and Insulation Materials iy 
Chemical Dept., Schenectady 5, N.Y 
“Glyptal.”” 

George Co., P. D., St. Louis, Mo. “Pedi 
gree.’ 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chioage 6, IL. 

Irvington Varnish & Insulator Co., Irving 


ton 11, N. J. 
Mica Insulator Co., Schenectady 1, N. Y 
ica 


Michell- Rand 


Insulation Co., Inc., 51 
Murray, New York 7, N.Y. 
Monsanto Chemical O©o., Plastics Div., 
Springfield 2, Mass. ‘““Thalid.’’ 


VARNISHES, FINISHING. See Lac- 
quer Enamels and Varnishes 


VARNISHES, INSULATING. See Var 
nishes, Compounds and Resins 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 
American Television & Radio Co., 8S. 
Paul 1, Minn. “ATR."' 


Mallory & Co., Inc., P. R., Indianapolis 
4, Ind. 


VOLTAGE REGULATORS. See Regu- 
lators, Voltage; Transformers, Vari 
able Voltage. 


VOLTMETERS. See Inetruments 


VOLUME CONTROLS, RADIO. See 
Resistors; Rheostats. 


VULCANIZERS, CABLE 
Mines Equipment Co., 4228 Clayton Avs 
St. Louis 10, ; 


WASHERS, BEARINGS. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Spe 
cific Material. 


WASHERS, METAL. See Fasteners 


WAXES AND COMPOUNDS 

American Bitumuls Co., 200 Bush, San 
Francisco, Calif. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, I! 

Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. ¥ 

General Electric Co., Section RIMA-678 
Resin & Insulation Materials Div., 
Chemical Dept., Scheneetady 5, N. Y 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Inc., 5! 
Murray, New York 7, N. Y. 

Sun Oil Co., Dept. EM-6, Philadelphia 3 
Pa. 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W 
Washington Blvd, Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Kand Insulation Co., Ine., 51 
Murray, New York 7, N. 


National Vulcanized Fibre Co., Wiiming 
ton 99, Del. 
Rogers Corp., Manchester, Conn 


WELDING EQUIPMENT 


Lejoy Mfg. Co., 2900 8. Emerson Ave 
Minneapolis 8, Minn. (Resistance) 
Lincoln Electric Co., Dept. 394, Cleveland 
1, Ohio (Are) 

Taylor-Winfield Corp., Warren, Ohio 
(Resistance) ““ENB.”’ 

Westinghouse Electric Corp., P. 0. Box 


868, , Pittsburgh 80, Pa. (Arc), ‘Fler 
are.’ 

WHEELS, ALUMINUM, IRON, PLAS 
TIC, RUBBER 

Market Forge Co., 84 Garvey, Everett 


49, Mass. 


WHEELS, FAN AND BLOWER 
Janette Mfg. Co., 556 W. Monroe 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Franklin, Torring 
ton, Conn. “‘Alrotor 


WIRE FORMS 
Accurate Spring Mfg. €o., 3817 W. Lake 


Chicago 24, . “ 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
10270 Berea Road 


Cuyahoga Spring Co., 
Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associate: 
Spring Corp), 1800 Clybourn Ave 
Chicago 14, Mil. 

Hubbard Spring Co., M. D., 525 Centra 
Ave., Pontiac 12, Mich. 


Hunter Pressed Steel Co., Lansdale, I!’ 
Illinois Coil Spring Co., 2100 N. Majo: 
Ave., Chicago 30, In. - 
Lewis Spring & Mfg. Co., 2646 Nort 

Ave., Chicago 47, Ill. 
Paragon Spring Co., 4615 W. Fultor 


Chicago 44, 


Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, 


~ 
Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio 
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We are in position to give prompt service on Peck 
Springs and Screw Machine Products. Your specifica- 
tions, sketches and estimate requests will receive our 
immediate attention. 


In Springs, we furnish all helical types: extension, 
compression, torsion; also special designs. Screw Ma- 


chine Products may be had in sizes up to 14”—-milled, 
drilled, slotted, tapped, threaded. 

If in doubt about how to apply Springs or Screw 
Machine Products to your new product, our Engineers 
will gladly share with you their long experience in 
product designing. Just describe your problem. 


LIsasi 


SPRINGS & SCREW MACHINE PRODUCTS 


THE PECK SPRING COMPANY 


To your specifications 


Fulfill the rigid standards of electrical and 
electronic services. 


Make sure, by entrusting your washer require- 
ments to long experience, ample facilities. Any 
quantity, small or large: Special Flat-Tension 
and Spring—Formed and Drawn—Cupped and 
Finishing — Friction— Irregular Contour— Dished 
Blanks, etc. Wire terminals. SMALL STAMP- 
INGS, any design. Ask for catalog. 


THE QUADRIGA MFG. CO. 
Est. 1894 “Half a Century” 
215 West Grand Avenue Chicago 10, Ill. 





HEAVY DUTY ELECTRONIC TIMERS 
tds bisa st eases Operation 


Handle 10 Aengperes... 
60 cycles, on DPDT power control 
contacts 

Five Ranges. ..0.06—1.2, 1/2—8, 
3/&—I15, 1.5—30, and 3—60 seconds 
Plug-in Capacitors. . 


selection of timing range 


Adaptable. ..to use as photoelectric 
or sensitive colay in non-timing use. 


Write for Promatic vomer Bulletin 


+ give ready 


RK 23, 3 . 
ce y GENERAL Perit ernie 


we 1209 Soldiers Field Rd. 


Boston 34, Massachusetts 


NINTH ANNUAL PRODUCT DESIGN NUMBER 


12 GROVE AVE. 


a 1 125 Sally 


PLAINVILLE, CONN., U. S. A. 


Especially designed to 
meet your own indi- 
vidual needs, FLEXO 
WIRE and CABLE with 
Built-in Controlled 
Flexibility, gives you 
a stronger and more 
versatile uninsulated 
electrical conductor. 
Let our engineering 


ne assist 
FLEXO wikt company 


70 WEST FIRST ST. — OSWEGO, NEW YORK 
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CAN YOU USE 
| THIS BOOK OF 
4500 DESIGNS? 















Over 4500 shapes and sizes of name plates 


for which we have dies in stock are shown 













in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department 

make use of it write us now for a copy of 
“Designs for Name plates”. . . Your request 
for quotation is solicited—you will receive 


a prompt reply. 


ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT E-10 







Meta! Name Plates, etched or lithographed ® Plastic Name Pilates, Dials 
ond Ponels, lithographed or screened * Etched Metal Scales, Clock Dials, 
instrument Panels, Art Novelties, Advertising Specialities * Etched Metal 
Ponels for elevators and architectural uses. 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIAN 4 





| WIRE STRIPPERS. 




























WIRE MAGNET 


Acme Wire Co., 1 

ieeren "3a. = 255 Dixwell Ave., 
Belden Mfg. Co., 4633 Ww. 
oun 44, Ill. 

ase Brass & Co 

bury 91, Conn. — 


E lectric Auto- Lite 


New 
Van Buren, 
Inc., Water- 


Co., Port Huron, ,Mich., 


““Formvar,”’ ‘‘Vega Chromo id 
Essex Wire Co F ee i 
7 “eta a rp., Fort Wayne 6, Ind. 
eneral Electric Co., Section E700- 84, 
Apparatus Dept., Sch r 
. “Pormer.” p chenectady 5, N. Y, 
udson Wire Co., Wins - 
= ae insted Div., Win 
Rockbestos Products Corp., 840 Nicoll, 


New Haven 4, Conn. 


Roebling’ 8 Sons Co,, John A., Trenton 2, 


Rome Cable Corp., Dept. EM, Rome, 
WIRE, NICKEL. See Nickel. 
BANE, RESISTANCE 

oston nsulated Wi 

oa 25, Moss. ee 
river Co Wilbur B., 15 

Ave., Newark, N. J. + ee 
Driver-Harris Co., Harrison, N. J. ‘‘Ad- 
vance,”’ ‘‘Chromax,’’ ‘‘Nichrome.’’ 
Hoskins Mfg. ae, , Detroit 8, Mich, 


““Chromel,’’ ‘Cope’ 


Jelliff Mfg. Cu. ©. 0., Dept. 202, 
48 Pequot Road, Southport, Conn, 
**Kanthal.”’ 

WIRE, SILVER. See Silver; Nickel 


Silver. 


See Strippers 
Wire. _— 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 89, Conn. 


“*Anaconda.”’ 
American Steel & Wire Co., Cleveland, 
Ohio. 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Bristol Brass Corp., Bristol, Conn 
Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico.’’ 
Electric Auto-Lite Co., Port Huron, Mich. 
Flexo Wire Co., 70 W. First, Oswego, 
N. Y. (Flexible Braid) 
General Electric Co., Section E700-84, 


Apparatus Dept., Schenectady 5, N. Y 


Hudson Wire Co., Winsted Div., Winsted, 
Conn. 

a. Sons Co., John A., Trenton 

Rome ‘Cable Corp., Dept. EM, Rome, 
A 

Scovill Mfg. Co., Waterbury 91, Conn 

| WIRE AND CABLE, INSULATED 

Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 

Accurate Insulated Wire Corp., 28 Fox, 
New Haven, Conn. (BT) ‘“‘Acewire’’ 


printed matter? 


current 


finishes. 
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American Electrical Heater Co., Detroii 
2, Mich. (B) 

American Steel & Wire Co., Clevelani, 
Ohio. **Amerbestos,”’ “*Amerclad,”’ 
“‘Ampyrol,’” “‘USS’’ ( ) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Bure 
Chicago 44, Ill. (ABTX) 


Boston Insulated Wire & Cable Co., Dor 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. ‘“Turbotherm”’ (7) 

Cellyer Insulated Wire Co., 245 Rooseveit 
Ave., Pawtucket, R. I. (ABCT) 

Cornish Wire Co., Inc., 15 Park Row 
New York 7, N. Y.  “Corwico” (B' 

= Auto-Lite Co., Port Huron, Mic 


(AB) 
_. Wire Corp., Fort Wayne 6, Ind 


(BT) 

Federal Telephone and Radio Corp., Dep 
F-316, 67 Broad, New York 4, N. Y 
“Intelin’” (TX) 

Section Y93-1022 


General Electric Co., 


Appliance and Merchandise Dept 
Bridgeport 2, Conn. **Flamenol,’ 
**Formex,”’ “Glyptal,”’ **Versato! 
(ABCX) 


Lewis Engineering Co., Naugatuck, Con: 
(A) 
National Electrie Prod. Corp., Pittsburgh 
30, P 
% Div., Essex Wire 


(A) 
Paranite Wire and Cab! 
Corp., Fort Wayne 8, Ind. ‘“Dread- 


naught” (BT) 
Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. (TX) - 
Plastic Wire & Cable Corp., 405 E. Main 
Jewett City, Conn. (TX) **Plasticon 
Radix Wire Co., 2800 E. 55th, Cleveland 


Ohio. 
Rhode Island Insulated Wire Co. +: 


50 Burnham ase. Cranston, 
**Besto-Wire’ ( : 
Rockbestos Products Cofp., 840 Niccl! 
New Haven 4, Conn. (AT) 
Roebling’s Sons Co., John A., Trenton 2 
N. J. 
Rome Cable Corp., Dépt. EM, Rome 
N. Y. (BT 


> . ) 
Royal Electric Co., Inc., Pawtucket, R, 1 


AB 
ous Electrical Insulation Co., 198 
Washington, Boston 8, Mass. (TX) 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 


*“‘Ru-Laytex” (BT) 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. Se: 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. Se: 
Socket Screw & Wrench Kits. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


INC 
Fecameet Metals Div. American Smelting 
& Refining Co., 120 Broadway, N 

x. Fe. . 
New Jersey Zinc Co., 160 Front, New 
York 7, N. Y¥ “Horsehead.”’ 






WHAT’S NEW 


in manufacturers’ 


ANY IDEAS, applicable to your 


product development 


problems perhaps, can be gleaned from 
the technical booklets, catalogs and other 
printed matter issued by producers of 
materials, metals, parts, equipment and 
Several dozen new literature 
offerings are briefed in the insert ap- 
pearing on pages 209-210 of this issue. 
Use the handy post card to register your 
request for those bulletins, etc. that are 
of specific interest to you. 


OpporrTUNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
| 1250 Sixth Avenue, New York 20, N. Y. 


TOP-NOTCH MECHANICAL DESIGN ENGINEER 


Heating Equipment Manufacturer Offers 
Unusual Opportunity 


The man we want is now in a wide awake Engineering De- 
partment but has one or two good men ahead of him, so he 
would benefit from a change. He would like to join a company 
large enough to be the leading producer in its field but also 
small enough so that individual initiative is immediately 
recognized. This man is not over 40; is a Mechanical or 
Electrical Engineer who can show proven ability in product 
and equipment design (no air-brush artists wanted). He has 
originality and creative ability; he can handle practical as 
well as technical problems; he is a producer; he can coordi- 
nate his work with other departments. If you are looking 
for an opening where you will receive full recognition of your 
ability, this is your opportunity. Apply by letter, enclosing 
recent photo if possible, aud give complete information includ- 
ing age, and salary expected; also list of references whom we 
may contact prior to personal interview, which will be ar- 
ranged if your application justifies it. All correspondence 
will be held in strict confidence. Members of our organiza- 
tion know of this ad. Box O-107. 


Nationally Known Electric Motor Manufacturer 


has several openings on its sales staff for experienced Sales 
Engineers. These are salaried positions for high grade men 
of executive caliber who have proven their ability to sell 
electric motors or allied equipment to top purchasing execu- 
tives. If you are holding a good position now but are looking 
for a better and permanent connection with one of the coun- 
try’s most rapidly progressing manufacturer of electric mo- 
tors, write Box O-108, stating qualifications fully in first 
letter, enclosing small picture if available. Confidential. 


Sales Manager Available 


Electrical Engineer—20 year intensive experience as Indus- 
trial Sales Manager. Wide acquaintance in electrical and 
general industry. Box O-105. 


CONTRACT SOLDERING AT COST 


Also small assembly work. Our reply will explain why we 
can operate at cost. We are an old established manufacturer 
of a nationally known product, located in Northern New 
Jersey. Box O-110. 





Motor Sales Manager 


Top flight experience, subfractionals, fractionals, integrals. 
Desire connection with firm seeking expansion. Box O-106. 


FOR SALE OR LEASE 


Factory for making A.C. Motors three quarters H.P. and up. 
Will consider leasing. Box O-109. 
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Wretco Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 
bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 
collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1626-15 VINE ST. CINCINNATI 10, OHIO 








HOLO-KROME 
FLAT HEAD 


SOCKET CAP SCREW 


COMPLETELY COLD FORGED 
Not Drilled - Broached - Machined 
Holo-Krome Fibro Forged Flat Head Socket Cap 
Screws are made by an exclusive Holo-Krome 
patented method whereby the Head and Body 
in fact, all portions of the screw (threads ex- 
cepted, Standard Class 3 fit) are Completely 
Cold Forged. Fibro Forged Screws inherently 
have the completely continuous fibrous struc- 
ture that results in increased strength. Specify 
“Holo-Krome” for Guaranteed Unfailing Per- 


formance. 


HOLO-KROME 
bre forged 


INTERNAL 


SOCKET(G SCREWS 


WRENCHING 
THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN., U. S. A. 
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Accurate Spring Mfg. Co. 
Acme Electric Corp. 

Acme Scientific Co. 

Acme Wire Co. ... 
Aircraft-Marine Products, Inc. 


Air Express Div., Railway Express, Inc. 
Akron Porcelain Co. .... . 228, 


Allen-Bradley Co. ....... 59, 
Allen Mfg. Co., The .... ; 
Alliance Mfg. Co. 
Allied Control Co., Ine. . 
Allmetal Screw Products Co., Inc 
Aluminum Co. of America 
Aluminum Goods Mfg. Co. 
Aluminum Research Institute 
Ambroid Co., Inc. ......... 
American Bitumuls Co... 
American Brass Co., The . 
American Electrical Heater Co. 
American Felt Co. ... 54, 
American Gas Accumulator Co. 
American Institute of —_ ean & Rivet 
Manufacturers 
American Lava Corp. 
American Machine and Metals, ‘Inc., United 
States Gauge Div. ... 
American Magnesium Corp. 
American Nickeloid Co. _. 
American Relay & Controls, ‘Inc. 
American Screw Co. 165, 
American Steel & Wire Co. a 
American Television & Radio Co. 
Amperite Co. .. 
Anaconda Copper Mining Co. 
Armstrong Cork Co. . 
Assembly Cord Market 
Automatic Electric Mfg. Co. 


77, 78, 


77, 78. 


Baer Co., N. 8. .. 

Bakelite Corporation 

Baker & Co., Inc. 

Barnes Co., Wallace 

Barry Corp., The 

Bear Manufacturing Co. ee 

Belden Mfg. Co. , 95, 

Bentley, Harris Mfg. Co. 

Benwood-Linze Co., The 

Biwax Corp 

Boston Seeninied Wire & ome Co. 

Brainin Co., C. S. ... 

Bridgeport Brass Co. 

Bristol Brass Corp., The 

Brown Electric Co. 

Brown Instrument Co., The, ‘Div., Minne- 
apolis-Honeywell Regulator Co. ........ 

Bruning Co., Inc., Charles .............. 

RE I oe ec os os tomo cece’ 

Bunting Brass & Bronte Co., ‘The .... 

Burke Electric Co. 

Burlington Instrument Co. 


Callite Tungsten Corp. 
Cambridge Thermionic Corp. 
Carnegie-Illinois Steel Corp. 


Central Screw Co. 
Ceramic —— Co., The 
Chace Co., M. 
Chase ty & Copper Co., Inc. 
Chicago Molded Products "Corp. 
Chicago Rawhide Mfg. Co. ...... 
Chicago Rivet & Machine Co. 
Chicago Transformer Corp. 
Chrysler Corp., Amplex Div. 
Clarostat Mfg. Co., Inc. 
Cleveland Welding Co., The . 
Collyer Insulated Wire Co. .. : 
Colonial Insulator Co., The 241, 
Columbia Steel Co. Inside Front Cover, 
Consolidated Molded Prod. Corp. ...... 
Consolidated Sewing Machine & Supply 
Co., Ine. 
Continental Screw Co. 
Cornell-Dubilier Electric Corp. ......... 
Corbin Screw Div. of American Hardware 
Corp. .. . 
Cornish Wire Co., Inc. 
Coto-Coil Co., Inc. 
Cottrell Paper Co., Ine. .. 
Cramer Co., Inc., The R. W. . yee 
Crocker Wheeler Electric Mfg. Co. 


Dano Electric Co., The 
Davis @ Co, Deam We 5 eos uve cee 

Delco Products Div., General Motors Corp. 
Denison Engineering Co., The 
Detroit Power Screwdriver Co. 
Diagraph-Bradley 


Inside Front Cover 


255 
220 
198 
363 
349 
294 
241 


367 
267 
187 
290 

28 
279 
325 
383 
288 
315 
390 


386 


6,7 
323 


289 
197 


. 203 


357 
327 
102 
370 
244 
315 


381 
389 


278 


22 
376 


165 
241 
270 
293 


. 175 


275 
386 
358 
221 
284 
352 
372 
379 
102 
205 


390 
165 
299 


165 
274 
286 
382 
252 
261 


371 
258 
322 
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Dial Light Co. of America Inc., The 
Dinion Coil Co., Inc. 

Dolph Co., John C. . 

Dongan Electric Mfg. Co. 

Dow Corning Corp. 

Drake Manufactyring Co. 

Driver Co., Wilbur B. 

Driver-Harris Co. . 

Du Pont de Nemours & Co., Inc., E. I. 
Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 48, 
Dykem Co., The 


Eastern Air Devices, Inc. 

Eicor, Inc. 

Eleo Tool & oe Corp. 
Electran Mfg. Co. 

Electric Auto-Lite Co., The 
Electric Indicator Co. 

Electric Motor Corp. 

Electric Specialty Co. 

Electrical Testing Laboratories, Inc. 
Electro Metallurgical Co. 
Electro Switch Corp. 

Elekraft Mfg. Co. 

Emerson Electric Mfg. Co., The 
Etching Co. of America 


Fafnir Bearing Co., The 

Fairbanks, Morse & Co. é 

Fairchild Camera & Instrument Co. 238, 

Fansteel Metallurgical Corp. 201, 

Federal Bearings Co., Inc., The 

Federal Electric Products Co. 

Federal Telephone and Radio Corp. 

Federated Metals Div., American Smelting 
& Refining Co. 

Felt Products Mfg. Co. 

Felters Co., The 

Fenwal Incorporated 

Flexo Wire Co. ... 

Follansbee Steel Corp. 

Freeway Washer & Stamping Co. 


Gast Manufacturing Corp. 

Gaylord Container Corp. 

Gear Specialties 

General Control Co. we 

General Electric Co. 9, 20, 21, 57, 69, 
93, 199, 269, 287, 310, 330, 

General Plate Division, Metals & Controls 

Corp. 

George Co., The P. D. 

Gibson Electric Co. 

Gits Brothers Mfg. Co. 

Goodrich Co., The B. F. 

Goodrich Chemical Co., B. F. 

Gothard Div., E. F. Johnson Co. 

Gramer Co., The 

Granite City Steel Co. 

Guardian Electric 


H R Engineering Laboratories 
Handy & Harman 

Hansen Mfg. Co., Inc. 

Harper Co., The H. M. 

Haydon Co., The A. W. 

Haydon Manufacturing Co., Inc. 
Heinemann Electric Co. . 7g 
Heinze Electric Co. 

Herzog Miniature Lamp Works 
Heyman Mfg. Co. 

Hoagland Mfg. Co., Inc. 
Hollingsworth & Vose Co. 
Holo-Krome Screw Corp., The 
Hoskins Mfg. Co. 

Hubbard Spring Co., M. D. 
Hudson Wire Co., Winsted Div. 
Hunter Pressed Steel Co. 

Husite Division of, The Huse-Liberty Mica 


Co. 
Hussey & Co., C. G. 


Ideal Industries, Inc. d . 183, 
Illinois Coil Spring Co. Pann's 
Illinois Electric Porcelain Co. . 

Ilsco Copper Tube & Products Co., Inc. 
Imperial Tracing Cloth ........... , 
Industrial Timer Corp. ... 
Insulation Manufacturers Corp. a 
International Nickel Co., Inc., The ..... 
International Resistance Co. .......... 72, 
International Screw Co. ....... ‘ 
Irvington Varnish & Insulator Co. 16, 
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182 
176 
337 
194 
186 
248 

90 
324 
271 
373 

49 
379 


227 


232 
266 


392 


353 
177 
280 
291 

58 
104 
283 


245 
256 
360 

18 
391 
374 
387 


301 
308 
27 
391 
92. 
351 


25 
273 
306 
253 
226 

84 
200 
213 

52 
167 


208 
181 
282 
165 
396 


. 178 
. 259 


254 
385 
331 
284 
368 
394 
354 
389 
348 
295 


216 
311 


346 
246 
241 
373 
298 
246 


Janette Mfg. Co. 

Jefferson Electric Co. 

Jelliff Mfg. Corp., The C. O. 

Johnson Bronze Co. 

Johnson Co., E. F. a 

Jones Division, Howard B. Cinch Mfg. 
Corp. ; 


Karp Metal Products Co., Inc. 

Kato Engineering Co. 

Kester Solder Co. 268, 
Keuffel & Esser Co. 298, 
Keystone Electronics Co. 

Kirkwood Commutator Co., The 

Klein & Sons, Mathias 

Kopp Glass, Inc. 

Knox Porcelain Corp. 

Krueger & Hudepohl 

Kurz-Kasch, Inc. 


Lake Erie Engineering Corp. 74, 
Lamb Electric Co., The 


Lamson & Sessions Co., The 70, 71, 
Landis & Gyr, Inc. 

Leach Relay Co. 

Lectro-Max, Inc. 

Lewis Engineering Co., The 

Lewis Spring & Mfg. Co. 

Lincoln Electric Co., The 

Linden & Co., Inc. 

Lord Mfg. Co. 


Louthan Mfg. Co., The 241, 
Lovejoy Flexible Coupling Co. ; 


Maas & Waldstein Co. 

Madison-Kipp Corp. 

Makepeace Co., D. E. 

Mallory & Co., Inc., P. R. 8, 
Master Electric Co., The 
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COMPACT 
Size 2p" x 2%" x 244" 
Series 3602 


Custom Designed Timer 


This compact unit illustrates the internal 
mechanism of a custom designed D. C. Repeat 
Cycle Timer. Photo shows the extreme sim- 
plicity and compactness of a three-circuit 
sequence timer with aircraft type connection 
for mounting in housing (not shown). 

Let Haydon apply more than 18 years’ ex- 
perience and knowledge to the solution of your 


electrical timing and control problems. Write: 


te 


/\..W<IRIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manviacture of Electrical Timing Devices 
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